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Glossary
BMP Bitmap image format. An uncompressed image format where the image
pixel values are mapped one to one in the image file.
BPP Bits Per Pixel. The number of bits per pixel in a digital image.
CDMA Code Division Multiple Access. A method of spread spectrum commu
nication where signals are separated using orthogonal random sequences. This
allows multiple signals to share the spread frequency band.
CRC Cyclical Redundancy Check. A technique used to detect errors in trans
ferred data.
FEC Forward Error Correction. A technique used to correct errors in trans
ferred data.
FFT Fast Fourier Transform. A mathematical transformation used to create
the frequency representation of a signal. The inverse FFT (IFFT) is used to
transform the signal back to the spatial domain.
GOLAY A specific type of FEC. A Golay Code can correct up to 3 bit er
rors in a 23 bit sequence.
Gold Code A pseudo random sequence consisting of two M-Sequences. Has
increased randomness properties over M-sequences.
JPEG Joint Photographer Experts Group. Generically, it refers to the com
pression technique developed by the group.
LFSR Linear Shift Feedback Register. A n-bit sequence that randomly cy
cles through all possible bit combinations.
M-Sequence A pseudo random sequence used to spread the signal spectrum.
Can be generated using an LFSR.
PSNR Peak Signal to Noise Ratio. Used to compare marked and unmarked
images. Quantifies the amount of noise introduced by inserting a watermark.
RGB Red-Green-Blue. An image color space where the image data is rep
resented by the Red, Green, and Blue bit planes of the image.
YCbCr An image color space where the image data is represented by the
Luminance and Red and Blue color difference components. Most of the image
information is in the Y component.
Abstract
The ability to resolve ownership disputes and copyright infringement is dif
ficult in the worldwide digital age. There is an increasing need to develop
techniques that protect the owner of digital data. Digital Watermarking is a
technique used to embed a known piece of digital data within another piece of
digital data. The embedded piece of data acts as a fingerprint for the owner,
allowing the protection of copyright, authentication of the data, and tracing of
illegal copies.
The goal of this thesis is to produce two watermarking tools and compare
their effectiveness with that of other watermarking tools. One of the tools uses a
spatial watermarking technique, while the other uses a frequency based spread
spectrum technique. These represent the two current approaches to digital
watermarking.
Use of a standard benchmark is necessary to advance the science of digital
watermarking. Until recently, there have been no standard metrics for deter
mining the effectiveness of a particular watermarking scheme. Several recent
papers propose standard procedures and metrics for comparing watermarking
techniques. The proposed metrics and test bed imagery are used as the basis
for comparison with other watermark techniques.
Overall, the most successful techniques model themselves after data com
munications techniques. In this case, the image is similar to the atmosphere
(medium) and the watermark message is the signal communicated through the
medium. The spread spectrum technique yields results that in some cases are
comparable to commercial watermarking tools. The spatial domain tool as im
plemented is inadequate for comparison with the commercial tools.
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1 Introduction
1.1 Digital Watermarking
Digital data can easily be exactly copied. This is very useful but it also poses
problems for pieces of data with value, for example, digital images or digitally
recorded music. Replicas for a given piece of digital data cannot be distinguished
and their pedigree cannot be confirmed. It is impossible to determine which
piece is the original and which is the copy. Techniques that use a hidden or
secret algorithm to prohibit copying of data are generally easy to defeat once a
clever individual uncovers the secret algorithm. The legality of defeating such
techniques is debatable but the weakness of the technical approach is not.
Digital watermarking provides a means of embedding a message in a piece
of digital data without destroying its value. Digital watermarking embeds a
known message in a piece of digital data as a means of identifying the rightful
owner of the data. These techniques can be used on many types of digital data
including still imagery, movies, and music. This paper focuses on still digital
image watermarking.
Digital watermarking offers several advantages over secret algorithm tech
niques. Similar to good cryptography techniques, the details of a good digital
watermarking algorithm can be public knowledge. These techniques are also
immune to manipulations of the data, including those that seek to remove the
watermark without destroying its value.
Digital watermarking provides the owner of a piece of digital data the means
to mark the data invisibly. The mark could be used to serialize a piece of data
as it is sold or used as a method to mark a valuable image. For example, this
marking allows an owner to safely post an image for viewing but legally provides
an embedded copyright to prohibit others from posting the same image.
Watermarks and attacks on watermarks are two sides of the same coin. The
goal of both is to preserve the value of the digital data. However, the goal of
a watermark is to be robust enough to resist attack but not at the expense of
altering the value of the data being protected. On the other hand, the goal
of the attack is to remove the watermark without destroying the value of the
protected data.
Images have an advantage over other pieces of digital data such as a word-
processed document. The contents of the image can be marked without visible
loss of value or dependence on specific file formats. For example a bitmap (BMP)
image can be compressed to a JPEG image. The result is an image that requires
less storage space but cannot be distinguished from the original. Generally,
a JPEG level of 7 (70%) or higher can be applied without humanly visible
degradation. This property of digital images allows insertion of additional data
in the image without altering the value of the image. The watermark message
becomes a "stow away"on the image. The message is hidden in unused visual
space on the image and stays below the human visible threshold for the image.
Digital imagery is relatively new. Practically speaking, it has become main
stream only in the last 10-15 years. The author can fondly recall working on
FORTRAN programs as an undergraduate that manipulated 32x32 pixel im
ages. The 32x32 overstrike printouts were truly stunning! By contrast, the
concepts of data hiding and watermarking have their roots in the ancient craft
of steganography.
1.2 Steganography
A watermark embeds within a work a uniquely identifiable piece of information.
The art and science of steganography is concerned with hiding a useful piece
of data within a cover message. Steganography seeks to hide the data in plain
sight. Steganography raises the noise level, consisting of the cover message, to
exceed that of the real message data.
In the context of digital watermarking, steganography concerns itself with
ways of embedding a copyright or serial number in the useful cover message.
There are several interesting examples of steganography throughout history:
An ancient slave owner shaved and tattooed a message on a slave's head.
When the slave's hair grew back, the owner could safely send the slave as
a messenger. No one would be aware that the slave was carrying a secret
message.
Music can be used as a form of steganography by assigning the notes letters
of the alphabet. In the diagram below from [7] K and Q are omitted but
their sounds can be synthesized using other letters and message context.
Reappearing ink is another form of steganography. The receiver of the
message reveals the secret message by spraying an oxidizer, such as lemon
juice, on the cover message.
A string with knots tied at specific locations is another form of steganog
raphy. The location of a knot dictates the letter of the alphabet to which
it decodes.
A grid system is yet another form of steganography where a paper or
wooden template is placed over the cover text to reveal the hidden mes
sage. The areas cut out of the grid contain the secret message.
The line between steganography and outright encryption is admittedly vague
and open to interpretation. However, encryption deals with enciphering and de
ciphering language streams. Interceptors may know that they have an encrypted
message but (hopefully) are unable to decipher it. The goal of steganography,
on the other hand, is for the interceptor to not even be aware of the protected
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Figure 1 : The main branches of secret writing.
message. Figure 1 from Simon Singh's "The Code Book" [16] illustrates the
relationship between steganography and cryptography. Digital Watermarking
is a type of secret writing that lies on the steganography branch.
Modern uses of steganography are very close to digital watermarking. Many
of the techniques used for digital watermarking can also be used for steganog
raphy. For instance, steganography of a still digital image is achieved by hiding
the real image in the low order bits of the cover image. For example, the follow
ing figures from [19] show a cover image containing the hidden image (Figure
2), and the recovered hidden image (Figure 3). This technique can also be used
to hide a watermark in an unprotected image.
Figure 2: Cover Image
Figure 3: Hidden Image
1.3 Document Overview
Two watermarking tools were created, one operates in the spatial domain and
the other operates in the frequency domain. First, the theory behind the two
techniques is discussed. Next, the approach to constructing these tools is dis
cussed. Then, the method of benchmarking the tools is presented. Finally, the
two techniques are compared and contrasted to other tools using a standard
benchmark in use by the digital watermarking community.
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2 Theory of Implemented Techniques
Nominally, the steps required to embed a watermark consist of
Generating the mark
Embedding the mark
Creating a key file, and
Producing the watermarked image.
The encode process is outlined in Figure 4. Conversely, the steps required
to read a watermarked image consist of using the marked image and keyfile to
extract the mark. The decode process is outlined in Figure 5. In the encode and
decode figures, / represents the image, W represents the watermark message,
Iw represents the marked image and Key represents the keyfile. This convention
is followed in all of the encode and decode diagrams.
Figure 4: Generic Encode
Figure 5: Generic Decode
The techniques implemented in this paper are based on two fundamental
approaches to watermarking; spatial encoding and frequency encoding. Spatial
techniques embed the data in the spatial domain of the image, while frequency
techniques embed the data in the frequency domain.
The spatial tool uses the least significant bits of the blue bit plane as a loca
tion to store the message. When working in the spatial domain, the image data
consists of pixel values associated with the positive quadrant of a 2-Dimensional
11
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Figure 6: 24 BPP Format
coordinate system. This representation of image data allows viewing the digital
image like a photograph.
The frequency tool embeds the message using a spread spectrum encoding
technique outlined by O'Ruanaidh and others. [10, 8] When working in the
frequency domain, the image data consists of the real and imaginary frequency
components that comprise the image. The use ofmathematical transforms, such
as the Fourier transform, transfers the spatial domain data into the frequency
domain.
Imagery used in this thesis starts out as 24 bit per pixel (bpp) BMP images.
From a practical standpoint, this allowed the thesis to concentrate on software
development of the watermark techniques. The BMP 24-bit format splits the
RGB color planes evenly among the 24 bits. Eight bits are allocated to each
color plane. (Figure 6)
In the spatial technique, pixels in the Blue plane are chosen at random.
Random points are chosen to decrease the chances of an attack being able to
easily wipe out the watermark. The least significant bits of the pixel in the
blue plane are then altered to carry a portion of the watermark. Recovering the
message requires extracting the random pixels and splicing the message back
together.
In the case of the frequency technique, the 24-bit image is converted to
the frequency domain via a Fast Fourier Transform (FFT). The message is
embedded in the frequency data and the image is transformed back to the spatial
domain. Recovering the message requires repeating the FFT and extracting the
message points from the magnitude image.
Both techniques use 16-bit Cyclical Redundancy Checking (CRC) to deter
mine if a mark was successfully recovered. In addition, messages are Forward
Error Correction (FEC) encoded to increase the decode rate.
2.1 Golay Code
For both watermarking techniques, the message is first encoded using a Golay
FEC encoding technique. This code can correct up to 3 bit errors in a 23-bit
sequence. The Hamming distance of this code is 6 since the minimum number
of different bits between any two of the symbols is 6. Any two codes differ in
only 6 places.
Note that the FEC codes cannot determine if they have decoded the correct
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message. It is necessary to incorporate an error detection mechanism such as a
CRC to determine that the correct message has been FEC decoded. Note that
the use of FEC approximately doubles the amount of message data.
2.2 CRC
A CRC is generally used during the transfer of data from a store to memory or
vice versa. For example, disk drive algorithms use CRC to determine if a block
of data read from disk is the same as the block written to disk. It is also used
during communications to determine if the sent and received data blocks are
equal.
The use of CRC by the watermark tools is similar to its use in commu
nications. By comparing the CRCs of the encoded and decoded data we can
determine if the message was correctly extracted from the image. In a commu
nications sense, the image is the transmission medium and we are passing the
watermark message through the image.
Both techniques store two CRC values for each watermarked message. CRC
allows the detection of bit errors for a block of data. A CRC is computed before
and after the FEC encoding. This allows for measuring the effectiveness of
the FEC technique. If the CRC of the FEC message fails but the CRC of the
original message passes then FEC was necessary to decode the message. Note
that the CRC values are stored in the key file and cause no additional payload
overhead.
2.3 Spatial Encoding
The spatial technique inserts the watermark in the underused least significant
bits of the image. This allows a watermark to be inserted in an image without
affecting the value of the image. Typically, a color image consists of 3 color
planes, Red, Green and Blue [RGB]. The blue plane was chosen as the location
of the watermark since the human eye is less sensitive to changes in the blue
portion of the spectrum. Changes in this plane are less likely to be perceived
by the viewer.
Figure 7 illustrates the encoding sequence. The watermark data is FEC
encoded. Then the resulting FEC data is split into blocks of 4 or fewer bits and
spliced into the least significant bits of random pixels. Note that a pixel can
be chosen only once. This is necessary to avoid overwriting previously written
watermark data. The results of the spatial encoding is a watermarked image
and a keyfile identifying the random pixel locations.
The spatial decode process (Figure 8) illustrates the decoding sequence. This
method uses the keyfile to find the locations of the message bits and splices them
together to recreate the FEC encoded message. This data is then FEC decoded
to extract the watermark data.
The spatial technique takes a very naive and straightforward approach to
embedding the watermark. Bits of the image that are not normally noticed by
the human eye are exploited to stow away the watermark. This approach also
13
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Figure 8: Spatial Decode
makes the mark easy to defeat. Since the altered area is below the HVS thresh
old, these bits can essentially be zeroed with little visual effect on the image.
Defeating the spatial technique is as simple as zeroing the least significant bits
of the blue plane. Moreover, any attack that modifies these bits can easily and
unintentionally ruin the mark. In practice, the implemented spatial technique
cannot handle any significant attack. Even FEC cannot provide measurable
improvement to the spatial technique. This is due in part because it relies too
much on the format of the data as opposed to the properties of the data.
2.4 Spread Spectrum
A spread spectrum technique encodes the watermark data prior to insertion into
the image frequency domain data. Spread spectrum encoding allows multiple
narrow band communications signals to be spread across a broad band with
out interference. In communications terms, spread spectrum allows many users
simultaneously to use a portion of the wireless spectrum. Specifically, spread
spectrum uses unique code spaces for each transmitter. Multiple simultane
ous transmissions are separated using coding theory. As such, spread spectrum
encoding is also referred to as CDMA (Code Division Multiple Access). The
CDMA encoding technique allows the receiver of a signal to extract their mes
sage while rejecting all of the other messages as noise.
The selection of the code (also known as a chip sequence) used to spread the
message is fundamental to the success of CDMA. The chip sequence must be
orthogonal to other chips. Any two chip sequences must have as many pairs of
points the same as they have different. Restated, any two chip sequences must
cancel each other. M-sequences and Gold Code Sequences have this property
14
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Figure 9: Spread Spectrum Encode
and can easily be generated using linear shift feedback registers (LFSR). [8, 10]
Two 32-bit m-sequences are used to create a Gold Code sequence. The Gold
Code sequence is used to create the chipping matrix used during the spreading
process.
To use spread spectrum properties to encode a message in an image we
must first create the spread message. Figure 9 illustrates the spread spectrum
encoding technique. The source message (FEC encoded text) is first bi-polar
encoded. In bi-polar encoding, the M bits of the message are remapped with
0 => 1 and 1 => 1. This selection is arbitrary, mapping 0 => 1 and 1 => 1
will also work. It is the bi-polarization of the data in this stage that allows the
decoder to correctly assign 1 and 0 during the decode process.
Next, a bi-polar chip sequence matrix is generated. This M by N matrix
contains an orthogonal chip sequence. M represents the length of the message
in bits and N represents the desired length of the spread message. N is the
the scaling (spreading) factor. Note that M <^C N, since we are spreading the
message.
The spread message is generated by a matrix multiplication of the length
M bi-polar message vector b and the chip sequence matrix G. The matrix
multiplication yields a length N vector, w, that contains the spread message.
The spread message is then multiplied by a scalar strength factor S. This
increases the magnitude of the spread message and increases the chances of
decoding the message when it is embedded in an image. In communications
terms, the gain of the message is increased by a factor of S. The strength factor
also has an impact on image quality. This topic is addressed later in the paper.
The spreading process is summarized by the following equation modified
from O'Ruanaidh [8]:
w = Gb * S
To unspread the message, the spread vector is multiplied by the transposition
of the chip matrix used to create the spread message. The resulting vector of
length M is threshold decoded according to the bi-polar encoding of the source
message. That is, values less than 0 are set to 1 and values greater than 0 are
set to 0. The resulting vector contains the bit sequence of the original message.
Figure 10 illustrates this process.
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2.5 Frequency Encoding
The spread spectrum message is now ready to be encoded in the frequency data
of the image. Prior to transforming the image to the frequency domain, the
image data is transformed from RGB space to Weber-Fechner YCbCr space.
Generically, YCbCr space consists of a luminance component Y and two color
difference components Cb and Cr. The Y component contains the luminance
and black & white image information, while Cb represents the difference between
R and Y and Cr represents the difference between Y and B.
In YCbCr space most of the image information in the Y component. This
representation is used during JPEG compression. The JPEG algorithm grossly
removes large portions of the Cb and Cr components without damaging the
image. The JPEG algorithm uses compression to reduce the Y component
since it has more effect on the quality of the compressed image.
Aswith JPEG encoding, spread spectrum frequency encoding uses theYCbCr
representation to its advantage. Since the Y component contains most of the
image information, it can be used to hide the spread spectrum message. The
frequency encoding technique takes the additional step of converting to Weber-
Fechner YCbCr space. This is the same as standard YCbCr space except the
Y component is replaced by the logarithm of the Y component. This has the
effect of flattening out the Y component and allows lower scaling values to be
used in a linear manner. [4]
Figure 11 illustrates the frequency encoding technique. Performing a 2 di
mensional Fast Fourier Transform (2DFFT) of the YCbCr image data creates
the image frequency representation. The FFT yields a Real (SR) and Imagi
nary (9) component of the image. These planes can be combined to yield the
magnitude,
M= v*T
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components of the image. The frequency tool follows the encoding technique
outlined in [8]. In this technique, the spread message is added to random lo
cations in a annulus (donut) shaped region of the magnitude component. This
area is chosen because it represents the middle frequencies of the image. It is
a balance between the high frequencies which can be removed by minor JPEG
compression and lower frequencies whose modification is easily seen by the hu
man eye. Figure 12 shows the magnitude locations that are modified by the
frequency encoding technique. White marks denote positions where the spread
spectrum watermark data has been inserted. Note that since a real FFT is
performed on the image data only half of the annulus is shown.
When using this technique, it is essential to maintain the phase angle of
the image in order to avoid gross artifacts in the marked image. Maintaining
the phase is illustrated in Figure 13. In order to increase the magnitude M by
some value m , I and R must change by the projected amount while keeping
the phase intact. Mathematically, to increase the magnitude M by an amount
m, I must change by m * sin 6 and R must change by m * cos 0.
Once all of the points have been added to the magnitude image, the Inverse
FFT is computed. Finally, the image is transferred from Weber-Fechner YCbCr
space back to RGB space. The resulting image now has the watermark encoded
17
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in it.
The message is recovered by computing the FFT of the marked image. Next,
the magnitude points of the spread message are loaded into a vector. This vector
is used to decode the original message using the spread spectrum decoding
technique. The frequency decode method is illustrated in figure 14.
This brings up two interesting properties of the frequency method:
1. The points chosen to encode the message are random but are not unique,
and
2. The entire magnitude at a location is loaded into the decode vector.
The first point illustrates that some points are overwritten without harm
to the message. This is in contrast to the spatial technique where points must
be random and unique. The spread technique is robust enough to handle some
overwriting of the spread message. The fact that the message is spread over
many points allows a reasonable random distribution to be adequate for encod
ing the message.
The second point illustrates the spread spectrum properties of this water
mark technique. The chip sequence allows extraction of the intended message
data while ignoring the noise (the image). This is the core of the frequency
spread spectrum method. Hide a message in an image such that it looks like
noise to the viewer of the image but, by contrast, extract the message from the
image by making the image appear as mathematical noise to the decoder.
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3 Techniques and Attacks
3.1 Tool Construction
The spatial and frequency based tools created for inserting a watermark into
an image reside in a single Windows 95 executable program named WaterMark.
This operating system was chosen for three main reasons:
The author's familiarity with the Microsoft C++ development environ
ment and specifically the Microsoft Foundation Classes (MFC) paradigm.
The availability of C++ and specifically Microsoft compatible libraries
and source code on the Internet.
The availability of other watermarking tools for the Windows 95 platform.
The WaterMark program is derived from several significant existing pieces
and libraries. The following sources provide key functionality to the WaterMark
program.
1. CIMAGE VI.4, by Julian Smart is available from www.anthemion.co.uk.
This is an MFC Image Library and Demo Program that provides the
Image file I/O and application base for WaterMark. Using this program
reduced the amount of time spent on image formatting and basic image
I/O.
2. FFTW is the Fastest FFT in theWest and is available from www.fftw.org.
This is a very efficient FFT library that provides the Fast Fourier Trans
form functions for the Spread Spectrum encoding technique.
3. The Gold Code and M-Sequence Generator, Golay Forward Error Correc
tion Code, 16-bit CRC and Matrix class source code were obtained from
several Internet sources as individual source code files and ported into the
tool. In most cases these files required modification and debugging.
The WaterMark tool centers around two main classes. Both of these classes
are used to embed a message into an image. One of the classes (CSpatialMark)
uses a spatial technique while the other (CSSMark) uses a frequency based
(spread spectrum) technique. These two classes employ several other utility
classes to perform the encode and decode tasks. Unless noted otherwise these
utility classes were created for WaterMark.
CBitSplice This class builds and decimates a character string into a
specified number of bits. In both techniques the message is encoded and
decoded as individual bits.
CCRC16 A CRC class which provides cyclical redundancy checking of
a byte buffer. This is used to verify the message has been successfully
decoded.
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CMatrix This class provides matrix code to the program including
matrix modeling and matrix multiply. This class is based on a generic
matrix class from the web.
CRandomMatrix This class is derived from the CMatrix class. This
is used in the SS technique to create a matrix of random l's and -l's.
CRandom, CRandom2D - These classes provide random and option
ally guaranteed unique random numbers. CRandom2D provides a pair
of numbers inside a defined 2 dimensional space. The spatial technique
requires guaranteed unique pairs to encode the message data.
Golay functions These functions provide Forward Error Correction
(FEC) to the program, this includes an encode function and a decode
function. These functions are used to build the encoded message from the
user message. The user message is Golay encoded prior to insertion into
the image. The core of this code was ported from a C program, golay23.c,
on the web at imailab-www.iis.u-tokyo.ac.jp/ robert/codes.html.
CMsequence, CGoldCode This class provides the pseudo random
code generator for encoding the spread spectrum message. These classes
provide the random code used to correlate the embedded message data
with the image data. The heart of these classes is a 32-bit Linear Shift
Feedback Register from Bruce Schneier's Applied Cryptography book. [17]
CFFT2D - This class performs a 2-dimensional FFT (using FFTW) and
provides the methods to insert the message data into the image frequency
data. This class also contains several functions for testing and debugging
the 2D transforms.
CColor This class converts between different color spaces including:
RGB, YCbCr and Weber-Fechner. The YCbCr conversion code is based
on the standard JPEG implementation.
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3.2 Processing and Performance Improvements
Several major processing and performance improvements were discovered while
creating the WaterMark program. The improvements are briefly discussed in
this section.
Initially, the 2-dimensional FFT implementation code was slow. The pro
cessing time was reduced in half by incorporating four improvements. The first
was switching to using a real FFT, which cuts the FFT time in half. This change
is possible because the image data contains only a real component in the spatial
domain. The second improvement is to use the FFTW wisdom feature that
trains the algorithm to work as fast as possible for a specific processor. The
FFT wisdom is saved and accumulated for each FFT size.
A third FFT improvement is only relevant to batch mode. The forward FFT
data is saved and reused when the FFT of the same image is needed for several
sequential encodings. For example, the same forward FFT data can be used to
encode a message with different scale and strength settings. In the C2DFFT
class, the equals operator is overridden to provide a simple method of storing
the FFT data. The fourth optimization of FFT is to make sure the image length
and width is a power of 2, padding it out with zeros if necessary. This allows the
FFT routines to work more efficiently and has no effect on the encoded data.
The earliest implementations of the tool included a copy of the encoded mes
sage in the key file to determine if the message had been successfully decoded.
Obviously, this method is acceptable for a "toy" encoder but could not be prac
tically used. The more realistic solution was to add a 16 bit Cyclic Redundancy
Check (CRC) of the message data into the key file.
The code to find a large number of unique (X,Y) pairs was slow and hard
to optimize. In the case of the spread spectrum message there are thousands
of points to encode. After analyzing the spread spectrum coding technique it
was determined that it is not necessary that all points be unique. A random
distribution is sufficient to successfully encode the message. The result was a
significant improvement for larger messages.
This also led to the discovery of another interesting property of the spread
spectrum technique. Multiple messages using different code spaces (chip se
quences) can be encoded over each other without detectable interference. Upon
analysis this makes a tremendous amount of sense. It is this property of spread
spectrum that allows multiple users to occupy the same frequency band. A
practical example of this is cell phone systems that employ CDMA encoding.
In this case, the image is the band and the multiple messages are simultaneous
cell phone users.
Initially, results using the RGB color space were adversely affecting image
quality. Specifically, encoding in the Blue field yielded unacceptable Yellow
artifacts. The solution was to switch to use YCbCr color space. This puts
more image information in the Y component and exploits a fundamental spread
spectrum property; more information in the narrow band signal allows hiding
more information in the wide band signal. This is somewhat different from
the spatial technique that attempts to hide data using the same code spaces.
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Encoding the message data in a different code space from the image data results
in less impact on the image quality while providing a more robust watermark.
The results of the spread spectrum technique were initially disappointing.
The basic encode/decode method worked, but the technique didn't seem very
robust to basic compression. Golay FEC was added to improve the performance.
This allows a much lower strength message to be detected. In some cases, this
results in a 40% improvement in decoding. This lends great credence tomodeling
watermarking techniques on known communications techniques. It also allows
the use of lower strength and scale factors resulting in improved image quality
ratings.
Finally, profiling the code showed two areas where the tool could be im
proved. In one case it very clearly showed the removal of test code would
decrease encode times by 25%. The other "slow" piece of code involves the
CMatrix class. This class still needs optimization. It was designed for small
matrices and bogs down with large (thousands of points) matrices.
3.3 Attack Tools
Two tools were used to perform attacks on the imagery: Adobe Photoshop
and Stirmark. These tools provide the necessary functions to attack the wa
termarked images. Photoshop is a commercially available tool used to ac
quire and manipulate digital imagery. Stirmark is a freeware tool designed
to stress test watermarking techniques. Stirmark is available on line from:
http://www.cl.cam.ac.uk/fapp2/watermarking/image_watermarking/stirmark/.
Stirmark includes a test suite that creates many (80+) attacked output im
ages for a single input image. Stirmark creates output for common attacks such
as JPEG compression but also includes rotation, scaling, filtering, shearing and
combination attacks. It is designed to be a self-inflicted torture test for any
potential watermarking technique.
Photoshop provides generic digital image manipulation. It can be used to
convert imagery from one format to another and includes features for JPEG
compression, color quantization, rotation and scaling. Photoshop provides a
semi-automated batch feature that allows an entire directory of images to un
dergo an attack.
3.4 Image Test Bed
A subset of the standard test imagery from [6] and [14] were used as the source
data. These images are available on line from
http://ltssg3.epfl.ch:1248/kutter/watermarking/database.html
and
http://www.cl.cam.ac.uk/fapp2/watermarking/benchmark/image_database.html.
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3.5 Test Method
The test method followed by this project allows comparison with standard wa
termarking benchmark results. The basic test method is illustrated in Figure
15. The testbed imagery and chosen attacks are the same as those described by
Kutter [6], Piron [14] and Petitcolas [12]. Note that only the frequency based
tool was subjected to this test method. The spatial tool was unable to survive
any of the benchmark attacks.
The WaterMark tool includes a batch processing front-end. This allows the
tool to process a large number of files with a range of scaling and strength factors.
The batch front end begins with a static setting for strength and increases the
scale factor by 300 until the mark has been successfully embedded 5 times. This
process was executed for strengths of 5, 15, and 25. The strength and scale
factors allow the user to select the performance parameters of the frequency
algorithm. Scale is used to change the size of the spreading matrix and strength
is used to increase the magnitude of the spread values.
Returning to the spread spectrum encoding function, scale equates to the
length N of the MxN chip matrix G and strength corresponds to the scalar
multiplication factor S:
w = Gb*S
The method used to test theWaterMark algorithm is outlined in this section.
First, the images were converted to 24 bpp BMP format. (The test imagery was
supplied in TIF format which is not supported by the image I/O classes of the
WaterMark tool.) Next, each image in the test set was watermarked at strengths
of 5, 15 and 25 for up to 5 scale values. This produced a test set of 421 images.
A panel of 3 people (including the author) rated the perceived quality of the
resulting images. See Table 1 for a description of the rankings.
The 421 marked images were subjected to attacks using Adobe Photoshop.
This included attacks for JPEG70, JPEG50, JPEG30, Color Quantization, 50%
Scaling, 5 degree rotation and 45 degree rotation. In addition the Stirmark tool
was used to produce the PSNR (Peak Signal to Noise Ratio) for each marked
image.
The "best" watermarked image for each original subject image was selected
based on the following criteria. The image quality ranking was 4 or above. In
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Rating Impairment Quality
5
4
3
2
1
Imperceptible
Perceptible, not annoying
Slightly annoying
Annoying
Very annoying
Excellent
Good
Fair
Poor
Bad
Table 1: Image Quality Ratings on a scale from 1 to 5
the event of a tie, select the image that passed the most Photoshop tests. If
there is still a tie, select the image with the higher PSNR.
The resulting test set was subjected to the Stirmark torture test. This
produced a large output test set. A subset of the Stirmark output was decoded
using the WaterMark tool. The test images were subjected to 20 benchmark
tests (14 Stirmark). There are certain tests performed by Stirmark that the
WaterMark tool is not designed to handle. This includes tests that significantly
scale the image or tests that rotate the imagery.
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4 Results
In this section, the consolidated attack data is presented. Table 2 contains the
average Photoshop attack decode results for all images. The average rating is
the subjective quality levels as perceived by the viewers of the imagery. PSNR
is the average Peak Signal to Noise Ratio as computed by Stirmark. A higher
value indicates that less noise has been introduced by the addition of a water
mark. The last four columns of Table 2 show the average watermark decode
rate for each Photoshop attack. JPEG X is the JPEG setting used to save the
image. For example, JPEG 7 is the
'7'
quality rate for compression. A higher
number indicates less compression and higher quality. In all but one case, higher
compression yields an equal or lower decode rate. This is expected since the
image with more compression has quantized more of its frequency data during
the compression process. The BPP 8 column represents the decode rate for
imagery reduced from 24 bpp to 8 bpp. The decode rates are relatively high for
this attack indicating that it is easy to handle.
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Images Rating PSNR JPEG 7 JPEG 5 JPEG 3 BPP 8
PUEBLO 4.40 35.97 93.33% 80.00% 60.00% 93.33%
WILDFLOWERS 4.40 29.91 100.00% 100.00% 90.00% 90.00%
WATER 4.27 34.50 100.00% 100.00% 93.33% 100.00%
TERRAUX 4.13 39.34 86.67% 53.33% 57.14% 100.00%
ALU 3.93 34.01 93.33% 60.00% 60.00% 86.67%
WATCH 3.73 37.89 93.33% 76.92% 64.29% 100.00%
ALUJPEG 3.67 33.69 86.67% 53.33% 53.33% 66.67%
BRANDY 3.67 31.83 93.33% 66.67% 60.00% 93.33%
KID 3.67 35.82 86.67% 53.33% 53.33% 93.33%
BEAR 3.53 35.33 73.33% 33.33% 33.33% 53.33%
LITTLE BOY 3.53 36.45 86.67% 60.00% 60.00% 93.33%
NEW YORK 3.53 32.06 100.00% 86.67% 80.00% 93.33%
PAPER MILL 3.53 33.93 93.33% 66.67% 66.67% 100.00%
CAT 3.47 31.76 100.00% 80.00% 86.67% 100.00%
BANDON 3.27 35.57 60.00% 20.00% 7.14% 53.33%
WATERFALL 3.07 35.04 86.67% 66.67% 60.00% 100.00%
SKYLINE 3.00 31.85 80.00% 40.00% 30.00% 80.00%
OPERA 2.93 34.01 100.00% 80.00% 66.67% 100.00%
FOURVIER 2.80 29.39 100.00% 78.57% 78.57% 100.00%
LOCHNESS 2.80 31.18 100.00% 73.33% 73.33% 93.33%
PILLS 2.80 31.55 100.00% 80.00% 73.33% 100.00%
F15 2.73 31.83 86.67% 66.67% 66.67% 86.67%
BABOON 2.60 21.65 100.00% 100.00% 100.00% 100.00%
LENA 2.47 22.56 100.00% 100.00% 100.00% 100.00%
ARCTIC HARE 2.36 25.65 72.73% 63.64% 63.64% 72.73%
PEPPERS 2.27 21.94 100.00% 93.33% 93.33% 100.00%
F16 1.80 19.34 100.00% 100.00% 100.00% 100.00%
Table 2: Average Values for All Images
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Table 3 shows the decode rates for the selected "best" images across all
attacks. For each image the rounded rating and PSNR are listed along with the
WaterMark scale and strength settings. The percentage of successful decodes
is listed along with the percentage of Golay decodes. The Golay column is the
percentage of decodes attributable to FEC. This table illustrates that Golay
FEC provides a significant performance boost.
Image Rating PSNR Scale Strength %Decodes %Golay
LENA 4 31.04 400 5 83.33% 23.53%
BABOON 4 30.19 400 5 83.33% 22.22%
TERRAUX 4 35.43 1000 15 77.78% 41.18%
PEPPERS 4 30.45 400 5 77.78% 41.18%
PUEBLO 4 29.65 700 25 77.78% 29.41%
WILDFLOWERS 4 26.88 1300 25 76.47% 35.29%
WATER 5 39.03 1300 5 66.67% 23.53%
F16 4 33.57 100 5 61.11% 55.56%
BRANDYROSE 4 28.95 1000 15 61.11% 22.22%
WATCH 4 39.25 100 25 55.56% 47.06%
OPERA 4 38.52 1300 5 50.00% 35.29%
ALUJPEG 4 32.25 700 15 50.00% 22.22%
CAT 4 37.70 1000 5 44.44% 27.78%
LITTLEBOY 4 37.59 100 25 44.44% 29.41%
PAPERMILL 4 38.81 1600 5 38.89% 23.53%
ALU 4 37.41 1900 5 38.89% 22.22%
PILLS 4 36.84 1600 5 38.89% 23.53%
NEWYORK 5 35.37 1900 5 38.89% 35.29%
WATERFALL 5 38.77 1600 5 33.33% 23.53%
LOCHNESS 4 36.24 1300 5 33.33% 35.29%
BEAR 4 35.63 400 15 22.22% 22.22%
KID 4 37.67 100 25 17.65% 17.65%
F15 4 37.79 1600 5 16.67% 11.11%
FOURVTERE 4 36.68 1000 5 16.67% 5.56%
BANDON 4 37.21 400 15 05.56% 5.56%
SKYLINE 4 36.23 400 15 05.56% 5.88%
ARCTIC HARE 4 34.73 1300 5 05.56% 5.56%
Table 3: Decode Rates for Selected Images
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The imago contents also appear to have an effect on decode rates. There is a
wide variance in decode rates for the selected images even though their rating is
approximately the same. Consider the watermarked images BABOON (Figure
16). CAT (Figure 17) and ARCTIC HARE (Figure 18). BABOON has a high
decode rate. CAT has middle decode mle and ARCTIC HARE has a dismal
decode rate. The content of these color images is increasingly monotone when
moving from BABOON, to CAT to ARCTIC HARE. JPEG compression at. level
.r> reveals the CAT and ARCTIC HARE images are less busy and contain fewer
frequency changes than BABOON. BABOON only compresses by 7.4 times.
while CAT compresses 12.4 times and ARCTIC HARE compresses 23.23 times.
The conclusion is. images that, compress well are also harder to digitally mark.
The features of the image that allow it to compress well also make it harder to
watermark. The reader shoidd note that the images are in color.
Figure 16: BABOON
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Figure 17: CAT
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Figure 18: ARCTIC HARE
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Attack Decode Rate Golay Decodes
Photoshop JPEG 70 89.29% 25.00%
Photoshop BPP 8 89.29% 21.43%
Stirmark Sharpening 3x3 89.29% 21.43%
Photoshop JPEG 50 75.00% 39.29%
Photoshop JPEG 30 75.00% 42.86%
Stirmark cropping 1 64.29% 35.71%
Photoshop Rotation 45 61.54% 42.31%
Stirmark JPEG 70 57.14% 28.57%
Stirmark cropping 10 46.43% 39.29%
Stirmark 3x3 median filter 39.29% 32.14%
Stirmark JPEG 50 39.29% 25.00%
Stirmark 4x4 median filter 28.57% 25.00%
Stirmark Gaussian filtering 3x3 28.57% 25.00%
Photoshop SCALE 50 21.43% 17.86%
Stirmark JPEG 30 21.43% 17.86%
Stirmark 1 row 5 col removed 00.00% 0.00%
Stirmark rotation 45.00 00.00% 0.00%
Stirmark rotation 5.00 00.00% 0.00%
Stirmark shearing x5.00 y5.00 00.00% 0.00%
Stirmark random bend 00.00% 0.00%
Table 4: Decode Rates for Selected Images
Attack\Strength (Quality) 25 (2.40) 15 (3.14) 5 (4.28)
JPEG 70 97% 95% 82%
JPEG 50 89% 81% 42%
JPEG 30 87% 77% 37%
BPP 8 95% 95% 82%
Table 5: Decode Rates Vs. Spread Spectrum Strength for All Images
Table 4 lists the decode rates for the "best" images by attack type. Again,
it is clear that Golay improves the performance. The table also shows that the
tool does not handle certain Stirmark attacks very well.
Table 5 shows the relationship between strength values, image quality and
JPEG decode rate. From this table, it is clear that higher strength improves
the decode rate but also results in lower quality imagery. As expected, a higher
strength yields a more robust watermark at a lower level of image quality.
Table 6 and Table 7 list the benchmark results of [12] with those of Water-
Mark. Table 6 lists the PSNR rates for each of the tools while Table 7 lists the
number of decodes for benchmarked tools. These results indicate two disturb
ing trends for the WaterMark tool. When compared to the commercial tools, it
introduces more noise into the image and does not have as much success with
decoding watermarks.
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Image DigiMark RST SureSign WaterMark
LENA 38.51 38.25 37.73 31.04
BEAR 38.11 38.23 36.38 35.63
SKYLINE 40.02 38.43 38.71 36.23
WATCH 40.25 38.47 41.52 39.24
BABOON 38.91 38.36 32.06 30.18
Table 6: PSNR for Compared Images by Tool
Attack DigiMark RST SureSign WaterMark
Stirmark Sharpening 3x3 5 5 5 5
Stirmark 3x3 median filter 5 5 5 3
Stirmark cropping 1 5 5 4 3
Stirmark cropping 10 5 5 4 3
Stirmark JPEG 70 5 5 5 3
Stirmark Gaussian filtering 3x3 5 5 5 2
Stirmark JPEG 30 0 1 5 2
Stirmark JPEG 50 4 3 5 2
Stirmark 1 row 5 col removed 5 4 4 0
Stirmark rotation 45.00 4 4 0 0
Stirmark rotation 5.00 5 5 0 0
Stirmark shearing x5.00y5.00 0 0 0 0
Stirmark random bend 0 0 0 0
Table 7: Number of Correct Decodes by Tool for 5 Compared Images
32
5 Discussion
This section focuses on the trends observed while benchmarking the WaterMark
tool.
5.1 Image Content
The results show it is easier to embed messages in some images. Therefore,
when benchmarking, the selection of images is important. The testbed imagery
includes images that are considered "classic" digital imagery. These include
LENA and BABOON. These are used as sample imagery in many papers and
projects and are considered a de-facto standard for digital imagery tests. They
also appear to be a poor choice for testing a watermarking technique as they
are very easy to mark and hold the watermark through most attacks.
By contrast, other imagery in the set is much harder to watermark. Qualita
tively, the two sets of imagery appear different. The classic images are generally
more varied in terms of color. The harder benchmark images tend toward being
mono-colored. The frequency technique is more successful with the classic col
orful imagery. These images are also more likely to have more variance in their
frequency data. In terms of spread spectrum communications, this allows easier
addition of the (spread) message signal into the busy (image) carrier signal.
Restated, there are more places to hide the spread message in the busier image.
This is consistent with JPEG encoding. Busy images do not compress well since
they contain varied information that is not as easily quantized as imagery that
tends toward mono tone.
5.2 PSNR Vs. Quality Rating
A lower PSNR generally leads to a more successful decode and generally means a
lower quality image. (See Figure 19) In the case of a lower PSNR, the watermark
has been robustly embedded but it has a large impact on image quality. On the
other hand, the mark can almost always be recovered.
PSNR and image quality are image dependent. We can't look at the PSNR
and decide if an image looks good, but the results of this project indicate a
strong correlation between perceived quality and PSNR (see Figure 20). PSNR
seems to be a reasonable quantitative measure of the impact of a watermark on
an image. However, beauty is in the eye of the beholder and qualitative image
rating must play a part in benchmarking imagery.
5.3 Watermark Techniques
In the spread spectrum technique, a higher strength value generally means a
more successful decode. Higher strength also has more impact on the quality
of the subject image. This outlines the trade-off of digital watermarking. The
need for high quality must be balanced against the need for a successful decode.
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The spread spectrumWaterMark tool performed very poorly on some attacks
because it doesn't handle large scaling factors. WaterMark expects the attacked
image to be approximately the same size as the original image. WaterMark does
not handle rotation very well. There are some simple improvements that could
be made to handle 90 degree rotation and horizontal/vertical flipping. Dealing
with arbitrary rotation requires advanced techniques.
The spatialWaterMark tool failed because it relies too much on image format
to the encode data. Minor changes to the marked images destroyed the spatial
watermark. The spread spectrum technique had very good decode rates for
reduction from 24 to 8 bits. The spatial technique has no hope of recovering the
mark in this attack since it is expecting a specific value at a specific location.
The spread spectrum technique does not suffer from this problem because it is
able to spread the few message points over a wide range and it can translate
the image into its own code space regardless of the original image format.
The benchmark comparison shows that none of the tools were able to decode
images that were attacked with shearing or with the random bend attack. This
indicates the primary problem with the current generation of tools. None are
very robust in the face of attacks that use multiple attacks to remove water
marks. However, there are some promising techniques in that have not yet been
incorporated into commercial tools. [5, 10]
6 Summary
Overall, the spread spectrum WaterMark method did not perform nearly as
well as the commercial tools. However, it is able to withstand some attacks and
could be enhanced. The main area of enhancement should center on improved
error correction schemes. The results show that Golay Coding gives a significant
performance boost. There are other coding schemes that can be employed to
improve performance. In general, modeling after a communications channel will
result in more robust watermarking solutions.
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7 Future Work
The topic of digital watermarking and in general protection of digital data will
become increasingly important as more vendors wish to sell their digital works
on the Internet. This includes all manner of digital data including books, music
and movies.
Within the scope of still digital imagery and specifically the WaterMark tool
there are several areas which could provide significant additional work.
TheWaterMark tool does not handle arbitrary scaling and rotation. Pereira
[9] and Kutter [5] outline techniques for dealing with this problem. These
could be incorporated into the spread spectrum technique.
The spread spectrum technique inserts the data at random points in the
magnitude data. Pereira [9] suggests using other encoding techniques.
Selection of the encoding points could also be done based on magnitude
value. Points with higher magnitude should be able to stow away more
watermark data.
The WaterMark key files can become quite large. A simple optimization
would be to use a single random seed to the LFSR for picking the random
points. This has one drawback in that it would allow anyone with knowl
edge of the LFSR algorithm (and the seed) to create a customized attack
for WaterMark.
The selection of the inner and outer radius of the frequency annulus is
arbitrary. Selection of the ideal annulus is likely unique to each digital
image. Minimally, this parameter could be exposed to the user as another
method of tuning the algorithm.
Theoretically, given the key and spread spectrum message the original
image can be recovered. A mutation ofWaterMark could allow it to behave
as an image scrambler. This would allow sending scrambled images along
with a key for unscrambling the image.
As mentioned elsewhere, the techniques can be improved by modeling the
watermark techniques after well known communications techniques.
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A Stepwise Algorithms
A.l Spatial Technique
A.1.1 Encode Spatial Technique Algorithm
1. Get the data from the user.
2. CRC the message data.
3. Golay encode the message data to create the Golay message.
4. CRC the Golay data.
5. For each bit of data in the Golay message:
6. Pick a unique random X,Y.
7. Encode the bit(s) in the Blue plane at X,Y.
8. End for.
9. Save the key file.
10. End.
A.1.2 Decode Spatial Technique Algorithm
1. Read the key file.
2. For each X,Y pair.
3. Read the bit(s) at X,Y.
4. Assemble the bit(s) into a buffer.
5. End for.
6. Check Golay CRC of the buffer.
7. Golay decode the data yielding message data.
8. Check Message CRC of the data.
9. End.
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A.2 Frequency Algorithm
A.2.1 Encode Spread Spectrum Algorithm
1. Get the data from the user.
2. CRC the message data.
3. Golay encode the data.
4. CRC the Golay data.
5. Create a spread spectrum message from the Golay data.
6. Perform a forward FFT transform on the image.
7. For each value in the spread spectrum message.
8. Pick a random X,Y pair within the mid-frequency range of the magnitude
image.
9. Add the spread spectrum value to the image magnitude at X,Y (preserving
phase).
10. End for.
11. Save the key file.
12. End.
A.2.2 Decode Spread Spectrum Algorithm
1. Read the key file.
2. For each X,Y location:
3. Read the data at X,Y and store in the Spread Spectrum Matrix.
4. End For.
5. Decode the spread spectrum message.
6. Check Golay CRC.
7. Golay decode the data yielding the decoded message.
8. Check the message data CRC.
9. End.
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B Source Code
//uBitMappjr.h:uiiitor(acO|j(oruth8uCBitr1ttpperuclaBa,
//
Hmiimmiiumiiimiiiiiiiiitiimmmiiumiiiimimiim
ifu)dfiD-d(AFX.BITHAPPER_H_.D9303___0_8FD5_llD3.812F_BAB36I307A63..IKCLUDED_)
#dfinuAFX.BITNAPPR_H__D9303EA0_8FD5_llD3_812F.BAB361307A63__INCLUDED_
_i_cludaLJ"BitSplic.h" //uAddodubyuClaBflView
ifu-MSCVEH^ulOOO
KprftgrnauOQCfl
Qdifu//u_HSC_VERu>u1000
*iacludeu"aatrix . h"
claaauCBitHappr
{
public:
//uaapBua^jvcCorut-uthauinputu<:h_[_ct.rlJ_rr_y
vo idLJD_Thce_holdMapping (CH<_t r ixL,r.hV_ tor, ^oubl_,jdThold lUun3.ignwi,,ch__t-uucLTNibble.ui-iisign-dt/jhar^jUcGTNibblaj ;
CHatriXuCetVsctorC) ;
intuuGtArray();
iatuCotBitCjintuindexu) ;
//uBapsuthou1uputuarrayutOyauv*ct or
voiduDoMappingCuictuZero.ulQtuoneu) ;
CBitHappardiQsignffducharu'buffer.tjBhortuaBufSiza) ,
virtualu"CB_tHappr();
privata:
i_ttu_t_bitArraySiz ;
intum_bitArray ;
CBitSplicu*m_bitSplica;
};
#ondifu//u!dafind(AFX_BlTMAPPER_H__D9303EA0_8FD5_XlD3_812F.BAB361307A63__IHCLUDED_)
//uBitHapper.cppiyimplamaDtatioiiLjOfut-keuCBitHapperuclaBa.
//
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
_ncludu',stdal_:.h"
>includeu"dfl_io.h"
#includeu"BitHappar . h"
*ifdafu_DEBUC
undfuTHIS_FILE
Btaticuch__rLJTHIS_FILE[]-_.FILE__,
idefinounawuDEBUC.NEU
andif
mimmmmnmimmmmmmimmmitmimiimtmii
//uConatruction/Daatruet ion
iiiiiiiimittntnimittiimiiimimmtiimmiiitmituturn
//uThouuaeruiBur8ponsibleu'oru8upplyi-igijthubu_'fer.
CBitHappr: ^BitHapperCunBigneduCbaru'buffer.uBhortusBufSizeu)
{
ASSERTCuWULLu ! -ubufferu> 1
n.bitSplicau-unaWuCBitSpli-a (buffer, sBufSize);
m_b_tArraySizeu-uaBufSizau*u8 \
n_bitArTayu-unflWuintu[_i_bitArraySize];
}
CBitHappar: :~CBitHapprO
<
dalatBum.bitSplice ;
daletaUJC]LJi__bitArray;
}
VoidyCBitHappor: :DoMttppingCintuzro,uintuon)
{
UDsignaduCharunibbla ,
//
//uRemaputhBubitu^ray-uOu'ij^ro.ulu-uoae
//
foru(uintuiu-uOiuiu<ui-_bitArraySiza;lJ_++u)
B_bitSplica->GetNibble(LJla_ibblo ,ulu) ;
ifu<uOu--unibbleu)
{
B_bitArray[ilu"uZr;
>
42
lMuifudjiu
unibblau)
{
B_bitArray [i]u"un ;
>
aloe
{
_bitArray[i]u-u0xFFFF;u//uUhuOb
}
}
intuCBitHapper: :CatBit(int,jindx)
{
ifu(uindaxu>1JOutltuindxu<uB.bitArTaySizu)
{
raturnCji.bitArraytuindexulu) ;
>
raturndjOu);
}
intu'uCBitHapper: :GatArray()
<
intuubitArray;
bitArrayu-uneiiuintij-B-bitArraySize) :
ifu(ubitArrayu("u(IULLu>LjBiiicpy(ubitArray,Lim_bitArray,uB.bitArraySizeL1) ;
return (L,bitArrayLj);u//uU3orljroBponBiblautoudalate
}
CM&triXuCBi tHappar: :CatVector()
{
CHatri3cutheVector(u,,BitL,Vector",ul,LJB.bitArraySizeu);
foru(1Jintuiu-uO;1jiu<ui__bitArTaySiza;ui++1j)
{
thoVactor.aetCul,ui+l,uCdoubla)B_bitArray[i]lJ);
}
return(utheVactoru) I
}
voiduCBitHapper: :DoT__re8holdMapping(CT1atriXuthaVactor,udoubleudThold,uunaignad^charuucLTNibblfl,uunBigneducharuucCTK
{
foru(uiQtuiu-u0;_iiu<L/n_bitArraySiz8;ui++i_)
{
ifudjthaVactor . gat (ul ,ui+lu)u<ydTholdlJ)
{
n_.bitSplice->PutHibbla<uucLTHibbla ,ulu) ;
B_bitArray[i]u-u(int>'":LTHibble;
}
also
{
B.bitSplic->PutMibbla(uCu_isignedHjchar)ucGTHibble,ulu);
B_bitArray[i]u-uCint)ucCTHibbla;
}
>
}
//uBitSplica.cppiuiBpleBantationuOfuthOuCBitSpliCBuClass.
It
mmmmmmmmimmmmmimmmmmmimmmi
*iDclud_u"
atdafx . h "
#lnc ludau"demo . b. "
#_ncludeu"BitSp_.ice._r
#ifdafu_DEBUC
flundafuTHIS_FILE
BtatiCucharuTHIS.FILEt] -__FILE__ .
idafinaunawuDEBUC^NEW
endif
Btaticuconatuun8ignaducharLJin_H---ki:9]u-u{0x00, 0x01,0x02,0x04,0x08 ,0x10 ,0x20, 0x40, 0xB0u};
mmmnmmmiimmmmmmmmimmmmmmimi
//uConatniction/Daatruction
iimmmmmmmimmmimmmimmmmmimimm
CBitSplice: iCBitSplica.u^signBduChaTLj'buffr,u3hort,jaBufSlzeu)
{
m_WriteBjrteu-u0 ; //,_,_ndaxuintouthauvriteuarray
B.WriteBitu-ul; //uThauactivaubit
n_RaadBytau-uO; //ulndexuintOuraacUjarray
B.ReadBituu-ul; //ulndeXuintOuBaakuarray
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n_R_.dBufuubuf far;
m.WriteBufu-ubuffor ;
.ReadBufSlZBu-uBBuf31zb ;
m.WritaBufSizau-usBufSiza;
>
CBltSplica: :*CBitSplica()
{
}
unaignadulonguCBitSplice: iGatHlbblaCunsignaducharu^cNlbble.uBbortuBHuBBita)
{
unslgnedulongurValiTuO S
ifutuB-rladBytelj<um_ReadBufSi__ou)
{
unBigneduChaxucTaapHibbla ;
cNibblau-uOi
foru(uBhortuBPoBu-ul;uBPoau<-_,8NuBBlta;uaPo8++IJ)
{
cTampNibbleu-um.ReadBuf [m.ReadBytelu-tuB.HasktB.RaadBit] ;
ifu(uPou<_jB-RadBltu)
{
cToBpHibblou-ucTa_ipHibbl8uuCB-RadBitu-uBPo8);
}
olae
t
cTempHibblau-ucTenpNibbleu<<_J(3PoBu-ui__RaadBit);
>
?cNibblou-u*cNibblaulucTaBpHibbla;
m_ReadBitu++;
ifuCuB_ReadBitu>u8u)
<
m_ReadBitu-ul;
m_ReadBytau++ ;
>
}
>
else
{
//uTheubufferuiBuanpt>
>
retumurVal ;
>
uiiBignedulonguCBitSplicaiiPutlJibbleCunaigneducharucHibble.uBh.rtuaSu-LSita)
{
unaigneduCharucTampNibble;
unsignedulongurValu-u0 ;
un8igned_,ahort aHaaku-ul JuZ/uSelactButhaumaak
wbileuCuaMu_.BitBu>u0u5
{
cTampNibblBu-ucNibblotAjB.MaBk [sHaak] ;
ifu (u"Ha6ku<uB-WriteBitu)
cTampNibblau-ucTflBpHibblu-jCa_WriteBitu-uaHaak);
>
b1s
cTeBpNibbl,j-0cTBpHibbleuuCaMaBku-uB_WritaBit):
}
ln.WriteBuf[B_WriteByte]u-un_UriteBuf[BWritaByta.ulu<:TaBpNibblai
aHun_Bit8u--;
m.WriteBitu++J
BHask+t ;
ifLiCuB_WriteBitu>uBu)
<
B.WriteBitu-ul;
m_WritaByteu++ ;
>
raturnurVal;
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//uBitSplice . h ; uinterface^orutheuCBitSpliceuclaBB .
//
mmiiimimmmmiiimuimmmmtmimmimmimii
ifuldefind(AFX_BITSPLICE_H__48940020_79A5.11D3_812F_DlD6EBA46634.IBCLUDED.)
dafineuAFX_BITSPLICE_H48940020_79AS_llD3_812F_DlDSEBA46634__INC-,UDED_
flifU-HSC_VERlJ>u1000
Spragmauonca
(tandifu//u_HSC_VERu>u1000
claastjCBitSplice
{
public:
unaignod_llongLiPutMibblaCuunaign8dL1charucHibbla,LJBhortuaNu_iBitB)i
unsignedulonguGetNibble (una igneduch&Tu'cNibble , uBhortuaNunBitu) ;
CBitSpliceCunaigneduCharu-buffar.uBhortuaBufSizeu);
virtualu"CBitSplice C) ;
private:
shortum.WriteBufSize ;
abortuin.WriteBit ;
Bhortuin.WriteByte ;
unBigneduCharu'uiB^WritaBuf ;
ahort,j__ReadBufSize ;
unaigneducb&Tu^LjB^ReadBuf ;
ahortuin.ReadBit ;
ahort|j__ReadByte j
chi-r^m ReadVal;
};
#endifu//uldfinedCAFX_BITSPLICE_H._.48940020_79AS_llD3_B12F_DlD5EBA46634__INCLUDED_)
//uColorSpace . cpp :uiBplamentation,jofutheuCColorSpaceuclaas .
//
iimmmmmmmmmmmmiimmmimmtmmmim
8includeu"Btdafx._i"
Sincludou"demo.h''
*includeu"ColorSpace
#includoL,"math.h"
8ifdefu_DEBUG
#undefuTHIS_FILE
8taticucharuTHIS_FI___.[]-__FILE__. ,
#defineunewuDEBUC.NEU
ftendif
//////////////////////////////////////////////////////////////////////
//uConetruction/Destruction
immmimmmmmmmmimmmmmmmimmmm
CColorSpace: :CColorSpace() :
m.bCoapletedConversion (FALSE) ,
m_Blue(u-lu) ,
m_Green(u-lu)i
B_Red(u-lu),
m_.bValidftCB(uFALSEu) ,
b_Y(uO.Olj),
B_Cb(u0,0L,) ,
B_Cr(u0.0u),
B_bValidYCbCr(uFALSEo) ,
B_bValidWeberFechner(L)FALSEu)
<
>
CColorSpace : : "CColorSpaceO
{
}
voiduCColorSpace: iSetRCBUntuRed.uintuCreen.uintoBlue)
{
B^Redu^uRed ;
B.Greeny-uGreen ;
m.Bluau^uBlue;
n.bValidRGBu-uTRUE;
>
voiduCColorSpace: :GetRCB(intuRed,uintuCreen,uintuBluo)
{
ASSERT (on.bValidRGBu) ;
Red_i"uB_Red;
*CreenijiLjB_Green;
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*Bluau-LJa_Blue;
>
voiduCColorSpace: :SetWeberFecbaiar(doublauY,ljdoubleuCb,udoublauCr)
t
B.wfYu-uY;
B.wfCbu-^Cb;
B_wfCru-,jCr;
B_bV*lidUeberFec___eru-uTRUE;
}
voiduCColorSpace: : Ce-Uebm Fo_hnrMoubX ou*Y .udouble11*Cb,udoublflu*Cr)
{
ASSERT(ua.bValidWeberFechneru) j
Yu-uB.ufY;
Cbu-uB.wfCb;
Cru-uB.vfCr;
}
voiduCColorSpace: :SetYCbCr(doubleuY,LidoubleuCb,udoubleL,Cr)
{
B_YU-UY ;
B_Cbu-uCb |
B_CruijCr;
b bValidYCbCiu-uTRUE;
.
voiduCColorSpace : : GetYCbCr(doubleu*Y , udoubleu'Cb.udoubleu'Cr)
{
ASSERTy (uB.bVal idYCbCru) ;
*Yu-um_Y;
Cbu-uin.Cb;
Cru-uB_Cr;
}
BOOLuCColorSpace: :DoConversion(ConvoraionTypeucvl:Froi_,uConverBionTypeuCvtTo)
{
a_ bCoBpletedConver aioiiu"uFALSE ;
suitetuj (ucvtFromu)
{
caaeuRGB :
ConvareFromRCB(uCVtTou) ;
break;
caseuWEBERFECHNER:
ConvertFroaWeberFecbnerdjCVtTou) ;
break;
caseuYCbCr :
ConvertFromYCbCr (ucvtTou) ;
break;
}
returno_bCoBpletedConverBion;
>
voiduCColorSpace ^ConvertFroaRGBCConversionTypeuCvtTo)
{
ASSERT (uB_bValidRCBu) ;
awitchu(ucvTou)
{
caseuWEBERFECHNER :
{
CColorSpaceuYCC;
YCC . SetRCB (,jB_Red , uB.Green , um.Blueu) ;
ifu(uTRUEuuYCC.DoConver8ion(uBGB,uYCbCru)ij)
if0(uTRUEu--uYCC.DoConver3ion(uYCbCr,u\reBERFECHNER1J)u)
YCC . GetWeberFechner (u*m_wfY , u__n_vfCb , ufcm.wfCru) ;
B_bValidWeberFachneru-uTRUE;
_ bCoBp1etedCoovaraioa^ - uTRUE .
>
}
break;
caseuYCbCr:
?unormalizedutOutheurangeuO.
-uO-B.
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uThauconverslonuequationButoubeuiBplenenteduareutherefora
YLju-uuO^ggoOu'uAj+uO.BB/OOu'uGu^uO. 11400u*uB
Cbu-u-0 . 16874u*uRt_~_10 . 33126uuGu*uO . S0CK>Ou*uBuu+uCENTERJSAMPLE
* Cru-uuO . 50OO0ulAj-u0 41869uuGu-uO .08131uuBuu*uCENTERJSAHPLE
(TheaeunuBberauareuderivadufro_^,TIFFu6. 0uaectionu21 June-92 . )
?/
B.Yuu-uuO . 29900uuB_Redu+uO . 587001Jum_.Crooi_1J+uO . 11400ui_-_-Blue ,
B_Cbu-u-G- 16874uuB.Redu-u0 , SS^Su-uB.Greeiiu+uO . 50000uuB_Blueuu+ul2e ;
u B_Cru-uuO.50OOOu,uB-tledu-uO.41B69u*uB_Greenu-u0.08131ueuB_Blueuu*ul2B;
B_bConpletedConveraionu-uTRUE;
a.bValidYCbCru-uTRUE ;
break;
>
voiduCColorSpace: : ConvertFroaW_t>_rF-ct_ner(Converi-ionTypQ_iCvtTo)
(
aitchu(ucvtTou)
{
cas_uRCB:
{
CColorSpaceuYCC;
YCC.SetWeberFechnerCuB.yfY.uB.wfCb.uB.MfCru);
ifu(uTRUEu--uYCC.DoConversion(uWEBERFECHNER,uYCbCru)u)
{
if (uTRUEu"uYCC.DoConver3ion(uYCbCr,uRCBu_u)
{
YCC.GetRGB(u*n_Red,ufc_i_Creen,u--a.Blueu);
B.bValidRCBu-uTRUE;
n tiCoi_pl--odConu-r-in_iu-iJTRUE;
}
>
}
break;
caseuYCbCr:
IfuCuB-wfYtP-uOu)
{
B_Yu-uexp(um_vfYu) ;
}
else
{
b_Yu-uO.O;
}
B_Cbu*uB_wfCb;
B_Cru-uB_wfCr;
B.bValidYCbCru-uTRUE;
_bCompletedCoDvers ioiiu"uTRUE '
break;
}
}
voiduCColorSpace: :ConvertFroBYCbCr(ConversionTypeucvtTo)
(
ASSERT (ua.bVal idYCbCru) 1
awitchuCuCV^Toij)
(
caseuRCB :
/*
uYCbCrui8_4li"<jPruCCIRu601-l,u<XceptuthBtuCbua__duCruaxe
unorwalizedutOutheurangeuO. rUiJSAMPL__urattaeruthanu-0.Su..U0.S.
* R, ,-, ,Y, n n 1 . it 4020QuuCr
Cu-uYu-u0-34414uuCbu-u0-71414uuCr
Bu-uYu+ul-77200u*uCb
June-92.)
/
doubleuRed;
doubleuGreen ;
doubleuBlue;
Red -uB Yu+ul-<02O0uu(m_Cr-128);
Creenu-uB_Yu-u0.344141J.u(_i.a>u-ul28)u-_10.71414u*u(_Cru-ul28):
Blue -u_i_Yu+ul-77'200uu(B_CblJ-uJ28);
_Red -utra_ncataToChar(Red) ;
B_Greenu-utn_ncateToCh-_r(Green) ;
B_Blue -ut--uncateToChar(Blue);
B.bVal idRGBu-uTRUE ;
B.bCoBplatedCoovers 1 oaVJ-uTRU'E ;
break;
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cafleuWEBERFECHNER:
ifu(uB-Yu>uOu)
{
m.fYu-ulog(um.Yu) iu/Zuln
>
elae
{
m ufYu-uO.O;
}
m_ufCbu-uB_Cb;
a.wfCru-uB-Cr;
m_bValidWebrFecb__eru-uTRUE;
B.bCompiotedConverBionu-uTRUE;
break;
}
}
lntuCColorSpace: :truncateToChar(doubleudValue)
{
intuiValueu",u(int)dValuej
ifu(udValueu>u25Su)
{
iValueu-u255;
>
elaeuifu(udV-aueu<uOu)
<
iValueu-uO;
}
return (uiValueu) ;
}
//uColorSpace .b:u_nterfaceuforutheuCColorSpaceuclaas .
//
mmiimiimmmmmtmmmmmmtiimmiimimum
#ifu!definod(AFX_C0L0RSPACE_H_9EE17SA0.DBDl_llD3_94D5_DA8ES7DBE34F__INCLUDED_)
#dofineuAFX_C0L0RSPACE_H__9EE175A0_DBDl_HD3_94DB_DA8EB7DBE34F__INCLUDED_
ifu_MSC_VERu>u1000
Spragmauonco
#endifu//u_MSC_VERu>u1000
typedefuenumu_ Convor a1onType
{
RGB,
WEBERFECHNER,
YCbCr
JuGonveraionType ;
claaauCColorSpacs
{
public:
CColorSpace ();
virtualu"CColorSpace() ;
BOOLuDoConveraion(uConverBionTypeucvtFroin,uConYer8ionTypeucvtTOu) ;
voiduGetYCbCr (udoubleu*Y , udoubleu*Cb , udouble^Cru) i
voiduSetYCbCrCudoublauY.udoubleuCb.udoubleuCru);
voiduGatWeberFechner (udoubloy-Y , udoubleu*Cb ,udoubleu*Cru) ;
voiduSetWeberFechner(i_doubleuY,_jdoubleuGb,L_doubleuCr) ;
voiduGetRGBu(uintLi"Red,uintu*Grean ,uintu*Blueu) ;
voiduSetRGB(uintuRed,uintuCreenlUintuBlueu) ;
private:
intutruncateToCh&r(udoubleuValueu) ;
BQOLuB_bCoBpletedConversion ;
voiduConvertFronYCbCr (uConversioaTypeucvtTou) ;
voiduConvertFromUeberFoc___er(uConveraionTypeucvtTou) ;
voiduConvertFron_RGB(uConver8ionTypeuCVtTo) ;
doubleu___Y;
doubleuB_Cb;
doubleuB_Cr ;
doubleuB_wfY;
doubluB_ufCb;
doublouB__,fCr;
intuB_Bluo;
intuB_Green;
intuB.Red;
BOOLuB.bValidRGB;
B0OLun_bValidUebarFec__ier ;
BDOLum_bValidYCbCr;
};
#endifu//u!defined(AFX_C0L0RSPACE.H__9EE17BA0_DBDl_llD3_94D5.DA8ES7DBE34F_.INCLUD__}_
//uCRC16.cpp:uiBplei_entationuOfutheuCCRC16uclaBS.
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iimmimimmmmimiumimmmmmmmmimmm
* inr 1 udau"atdal x . ta"
>iDcludeLJ"deBo.h1'
#includu"CRC16.ta"
ifdafu^DEBUG
iundofuTHIS.FILE
8taticuCharuTHIS.FILE[]-__FIU_._,
"defineunewuDEBUC.NEU
endif
mmmmmmimmimmmtitmimmmmimmiimiiii
^uConatruction/Deatructioa
mmmmmmmmmmmmmmmmmmmmmmim
CCRC16: :CCRC16()
CCRC16::-CCRC16()
<
}
// - -
//WrittenubyJ>BitryuS.u0bukbov,u1996
//obukhovCluckynet .co.il
//
//LaatuBodifledu&uAprug?
//
//Add.ukeyuFAST_CPUuuu-uror'_1CRCutablaucalulatio_iuin3teaduofuuaingucon8i
//Non-ANSIukeyvordsuaxeuC5luopcif ic.
//uXdatau-uvariableuinuexternaluBeBory
//uCodeuu-uConetantuinucodeuBeaoryutRDH)
//IfuyouruCOBpilerudoe8n'tuauppo_-tuituBakeu((defineuxdat_uY0UR KEYWORD
// - - -
*ifdefuFAST_CPU
//uCalculateutheuCRCuvalueuforU-.ndexupoaitionui.
unoiguoduintuCCRCie: : err table (una ign<iduchrui)
{
uuLBjU^signoduintuJ ;
uuuuU__8 igneduintuk ;
uuuuunsigneduintucrc ;
uuuukuu*u^^u r
uuuucrcu"u0;
uuuuior (idu-uO ;UJ \ uj ++u)
uuuu(
iil(u(ucrcu"uku)tAj0x80OO)uCrCu-u(crcu<<ul)u"uOxlO21;
,uelBeucrcu<<-ul;
UUUU>
uuuuTaturnucrc ;
}
#elae
//TbiSutableugeneratedubyufuncti0OuCrc_tabl
8taticuunBigneduintuCRC_TABLE[2S6lu-
{
0x0000, uuOxl021,uUOx2O42,lAJ0x3O63.ULJOx4084,L
OxBlOB.uuOxg^g.uuOxAMA.uuOxBlSB.uuOxClSC,,.
0x1231.uuOxO210lUUOx3273,uuOx22S2,uu0xS2B6.L
0x9339,uu0x8318,uuOxB37B,UuOxA35A,uU0xD3BD,u
0x2462 lUUOx3443,uuOx0420,uu0xl401,uu0x64E6,L
OxA 56 A , , ,0xBS . B , ^0x8628 ,
0x36S3,uuOx2672,uu0xl611,
0xB7BB , uu0xA77A , 19 ,
0x48C4 , uu0x58E5 , ^0x6886 ,
0xC9CC , u_.0xD9ED , uu0xE98E ,
OxSAFB , UU0X4AD4 , uuCUrJABT , uu0x6A96 , uuOxlA7 1 ,
OxDBFD , uuOxCBDC , uuOxFBBF , ,ju0x__-9E , uu0x9B79 ,
,0x4CE4 , uu0x5CC5 , uu0x2C22 ,
.OxCDEC ,
,0x5E_J5,
iOxDFDD,
,u0x9SCr9,uu0xE5EE,L
^0x0630 , uu0x76D7 , L
__0x8738.___0xF7DF,_
__0x78A7,___0xOB40,,
luOxF9AF,___0x8948J_
0x6CA6,uu0x7CB7,,
OxEDAE , uuOxFDSF , ,
0x7E97IL__0x6EB6M
OxFF9FlUU0xEFBE,,
^OxDDCD,
u0x4F4,
uOxCFFC,
0x9188, uu0xBlA9,uu0xBlCA,uu0xAl__B,
0x1080 , uuOxOOA 1 , uu0x30C2 , u__0x20E3 ,
0x83B9 , uu0x9398 ,___0xA3FB,
0x028 1 , uu0xl290 , uu0x22F3 ,
,0xA5CB,
,0x24C3 ,
,0xB7FA ,
,0x36F2 ,
,0xC96D ,
_0xB3DA,
__0x32D2,
JU0xAD2A,l
__0xBFlB,t
,u0xD10C,L
__Ox5004Fl
,_0xC33D,L
_jC_c4235(l
u0x95A8 ,
_jOxl4A0,
,.0x8799,
,.0x0691
(uOxF90E,uuO___S2F,
0x5844,uu0x4S65,uuOx7806,uu0x6827,___Oxl8CO,L
0XCB7D , uu0xDB5C , uu0xEB3F , uuOxFBlE , uu0x8BF9 , L
0x4A7S , uu0xSA54 , UU0X6A37 , uuC__7A16 ,
Ox85EA
0x34E2
0xA7DB
0x26D3
0xD94C
u0xeS89tUUOxF56Ea
u0x0481,uu0x7466lL
u0x97B8,uu0xE75F,L
uOxieBo.uuOxees?^
,u0x99C8,L
uOxOAFl,,
jOxBOAS
jOxDIAD
.0x4294
_0xC39C
jOxFSCF
j0x66F6
_0xE7FE
.,0x1861
.,0x9969
jOxOASO
jOxBBSS,
,0x3CO3,
jOxBDOB,
,0x2E32
j0xAF3A ,
j0xC12D,
jOx402S ,
,0x031c,
,0x5214,
,0xE54F,
,0x6447 ,
,0xF77E,
,0x7676,
,0x89E9 ,
,0x08El .
,0x9BD8 ,
,0xlADO,
uuOxeoce
uuOxElCE
UU0X72F7
uu0xF3FF
uu0x44A4
uuOxCSAC
UU0X5695
uuOxD79D
uu0x2802
UU0XA90A
uu0x3A33
uu0xBB3B
uuOxoceo
uu0x6D68,
uuOxlESl,
uu0x9F59,
uuOxF14E,
___0x70_6,
uuOxE37F,
uuOx6277 ,
uu0xDB2Ch
uu0xE424 ,
uu0xC71D,
uu0x4615,
uu0xB98A,
___Ox3882,
uuOxABBB ,
_,u0x___B3,
uu0x70E7 i
uuOxFlEF,
uu0x62D6,
uu0xE3DE,
uu0x5485,
UU0XD58D,
,uu0x46B4,
UU0XC7BC,
,ju0x3823 ,
UU0XB92B,
uu0x2A12,
uuOxABIA,
l__.0jt.1C4_,
UU0X9D49,
uu0x0E7O,
uuOxBFTB ,
uu0xE16F,
!_u0x6O67 ,
uu0xF35E,
uu0x7256 ,
uuOxCBOD,
uu0x4405 ,
UU0XD73C,
UU0XB634,
UU0XA9AB,
uu0x28A3 ,
uu0xBB9A ,
uu0x3A92 ,
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0xFD2E, uuOxEDOF , uu0xDD6C , uuOxCMD , uuOxBDAA , uuOxADBB , uu0x9DE8 ,___Ox8DC9,
Ox7C26 , uuOx6C07 , uu0x6C64 , uuOx4C46 , uu0x3CA2 , ,^0x2083 , uuOxlCEO , uuOxOCCl
OxEFlF , uuOxFF3E , uuOxCFSD , uuOxDFTC , uu0xAF9B , uuOxBFBA , uu0xBFD9 , uu0x9FFB ,
0X6E17 , uu0x7E36 , uu0x4E65 , uuOx5E74 , uu0x2E93 , uuOx3EB2 , uuOxOEDl , uuOx 1EF0
Bendif
un8igneduintuCCRC16::crc_iterate(LQ_HIucrc,uun8igneducbarud)
LO_HIutenipi
#ifdefuFAST_CPU
uuutaBp.wordu-ucrc.table (crc .byte . hi) ;
Ifelae
uuuteBp . wordu-uCRC_TABLE [crc . byte . hi] ;
Bendif
uuucrc . byte . hiu-utemp . byte . hiu"ucrc . byte . lo ;
uuucrc . byte . lou-utemp . byte . lou"ud ;
uuuroturiLucrc .word;
>
//ThiBuisL^nuentry_ipoint_iforuexternalucallB
//DefineuthiBufunctioouinutlieuhaaderuf ile
unBignedi_intuCCRC16: :count_crc(un8igneduCha_ru*uptr,u__ialgneduintucount)
LO_HIucrc,temp;
unaigneduintyi ;
crc.wordu-uO;
teBp-wordu^uO;
uuuuforu(i-0 ;Kcount ; i++)
teap . Hordu-uCRC_TABLE [crc . byte . hi] ;
Lnjuuuuuucrc . byte . hiu"utemp . byte . hiu'ucrc . byte . lo ;
uuuuuuuucrc . byte . lou-utei_p . byte . lou"uptr [i] ;
uuuu.
uuuureturnucrc . word ;
}
//UCRC16 . h : uinterfaceuforutheuCCRC16uclaaa .
//
miliumimmmmmmmiimmummmnm/iimmmi
ifu!defined(AFX_CRC16_H__DD353B80_F282.11D3_812F_444553540000__INCLUDED_)
defineuAFX_CRC16_H__DD353B80_F282_llD3_812F.4445S3&40000__INCLUDED_
#ifu_MSC_VERu>u1000
SpragBBuonce
#endifu//u_HSC_VERu>ui000
typedefuunion
i
uuunaigneduintuword;
ujatruct
laj-
uuuuunaigneduCharulo;
uuuuunaigneducharuhi ;
uu>byte;
}uL0_HI ;
claaauCCRC16
<
public:
CCRC160;
virtualu_CCRC16();
un8igneduiatuCount_crc(unBigneduch_xu*uptr,_ili'iBigneduintLjCount) ;
private :
unaigneduintucrc_iterate (L0_HIucrc , uunaignedu-harud) ;
};
#andifu//u!defined(AFX_CRC16_H__DD353B80_F282_UD3_812F__44553540000__INCLUDED.)
//uFrT2D.cpp:uiBpleBentationuOfutheuCFFT__)ucla8a.
//
iiiiiiiiiuitiiiuiiimmiiiii/mimmiiiiimiimmiiiiiiiiiii
Sincludeu"8td___x.h"
#includeuHdeBo.h"
#includeu"FFT__..h,,
#include_,"color.h"
#includeu"colorapace
h"
<fincludeu<Batb.h>
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Hifdefu.DEBUG
undafuTHlS_FILE
Btaticuc_aruTHIS_FILE[]-__FILE_.
def ineoQewuDEBUG.NEW
ecd_f
*definel^hXSu//uColoruapace
conetucba_rupWiadoaKeyu-_,"FFTWiadoB";
iiiiiiiiiiiitiiifiimmiiimimttiitiiiiimiiiHiiimiii/iiiim
//uCoQBtruction/Deatruction
imiiiiimimtiiimimmumiifiiiiitmimtmimmiiiimi
CFFT2D: :CFFT2D():
a_xflegin(0),
B_yBegin(0),
a_xEnd(0),
m_yEnd(0) ,
a_xDia<0),
a_yDia(0),
B_azWiBdoB<"") ,
B.scala(O) ,
B_fwdPl___(0),
B_invPlan(0) ,
B_RedInput(HULL),
n_RedOutput(NULL),
B_BlueInput(NULL),
B.BluaOutput(NULL) ,
B_CrenInput(NULL) ,
B_GreenOutput(NULL) ,
n_imageHagnitudaLocatioaa(HULL)
{}
CFFT2D::CFTT2D(int(Jxl,uintuyl,uintux2,uintuy2,uCStringuBzWiBdoffl)LJ//LJx2,y2ureallyuwidtb, length
:uB_BzWiadofl(uBZWiadoBu) ,
b_bOutputVal id(FALSE)
{
ASSERTu(__xlu>-._Ou);
ASSERTu(uyl_(>-uOu);
ASSERTu(uXlu<ux2u);
ASSERTu(ujlu<uy2u);
B_xBeginu-_ptli
m_yBeginu-uyl ;
B_xEndu*uJc2;
B_yEndu-uy2;
int_^-__u-L^ax(ne_xeatPowerOfTuo(x2),ne_je3tPoHerOfTwo(y2));u//_idOuauBquareuFFT
m.xDiau-udia;
B.yDllBu-udlB;
//uIBportuvi sdoBufrOBukey
ifu(LiB_3zWisdoB.lB___pty()u)
<
CWinApp'upAppu-uAfxCetAppO ;
CStringuszWiadonKay ;
BzWisdoa_Key.Fo_-Bat(un%B'/^ln,upWisdO--<ay,(_m_xDii_u);
B_szWiBdoBu-upApp->GetProfileString("SettingB",uBzWiBdomKeyu) ;
}
//uGiveutheui/iadoButOuFFTW
intunModeu-uFFTW.MEASUREuluFFTW.USE.WISDOH;
ifu(uFALSEuun.BzWiBdoB.IaEmptyOu)
{
f ftu. mpor ..uiodoo.from_8tri_g(,^s_szWisd__iu) ;
}
allocate_ruffera(i_Hode) ;
voiduCFFT2D: :allocateBuffers(intu__Hodeu)
<
#ifdafuFULL_FFTu//uFULLuFFTuUBeBuauCOBpleXurepreBenatat ionuofurealudata
B_fw__slan_r-ufftw2d_create_pla__(a____ia,_^_yDiB,uFFTW_F0RWARD,unMode) ;
m_invPla___r-ufft:w2d_creatB_pla__(B___D_B,_^_yDiB,uFFTW_BACKWArU),lji-Hodo);
B.acaleu-ul .0/((fftw_real)B_xDiB(ftw_real)a_yDia) ;
loQgunInBufS_.zau"L_B_JcDiBi_auB_yDia,
longunOur.BufS i znu-unl nBu t Si Z.B ;
B_RedInputu-unewuf ftu_coBplexu[nInBufSize] ;
B_GreenInpUtuLjnewuf ftw_coaplexu[nI_iBufSize] ;
m.BluolDputu-une-uf ftu.complox, , [nlnBuiSize 1 ;
#elaeu//L^^urPr8nt-ttio^OIu^e^udatauiBu2xufa3teruth_j_u'FULL_FFT'
B_fdPl___u-L(rfftw2d_create_plan(B_xDiB,L1B_yDiB,uFFTW_F0RWARD,unHode)f
B_invPl__iu-urii-w2d.craate.pla_i(B_xDiB,uB_yDiB,uFFTW_BACKWARD,u-iHode);
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n_acale_,-|_1.0/((fftv_real)B_xDiB(fftv_real)a_yDia);
longunInBufSizeu-ua^xDiBu-ua.yDiB ;
longunOutBufSizau"u((B_xDiBu>>ul)u','ul)u*uB_yDiai
a-RedInputu-unWu"tw_rlu [nlnBufSize] ;
m_GreenInputu"uO*Wufftw_realutoInB-fSxza] ;
B.Bluelnputu-uneMufftw.realu [nlnBufSize] ;
ftendlf
B_RedOutputu-unouufftw_coBplex_,CnOutBufSiza] ;
B_GreenOutputu-_)neuufftw_coBplex_,[nOutBufSize] ;
B_Blue_rutputu-uiewufit:w_coBplexu[nOutBufSize] ;
B_iBngeHagnitudeLocationBu-,_nevuClBage() ;
*ifdefuFULL_FFT
B_iBageHagnitudaLocatlon8->Create(uB_xDiBu-_|B_xBBgin,Lyi_yDimu-uB_yBegin,24,0u) 1
tfelse
B_iBageKagnltudeLocationa->Create(u(B_xDiau-|_a_xBegin)/2,l_a_yDiBu~i_B_yBeginI24,0u) ;
iendif
}
voiduCFFT2D: :copyBufferB(_,conatuCFFT2Du*fftu)
{
#ifdefuFULL_FFTu//uFULLuFFTuuae3uauCOBplaxurepreaenatation,_ofurealudata
longunInBufSizeu*uB_xDiBu*uB_yDlB;
longunOutBufSizeu"unInBufSize ,
foru(ul<,nBu*u'"uO;uiu<i_-iI'-BufSize;ui++u)
{
B_RedInput[i] .reu^uiit-B.Redlnput[i] .re;
a_RedInput[i] .iau-ufft.a_RdInput[i] .ia;
a_CreenInput [i] . reu-ufIt -a_GreenInput[i] . re ;
a_GreenInput[i] . im^-ufft ,a_GreenInput[i] .1b;
B_Blue_nput[i] .reu'uft-B-BluelaputCi] .re;
m.Bluelnput [i] . iau-uiit .n_BlueInput[i] . ia;
}
SelBeu//uR^urepreaentationuofure_ludatatJiBu2xufa8taruth---u'FULL_FFT'
longunInBufSizeLj-um_xDiBu*LJB_yDiBi
longunOutBufSizeu-u((B-"J)iBuul)u+ul)-.*uB-yDiB;
foru(ulnguiu"uO luiy^uOlnBufSize ;_,i++u)
{
a_RedInput[i]u-ui*t.B_RedInput[i];
B_GreenInput[i]u"i_irt.B_GreenInput[i] i
o.Bluelnput [i]u"u"t .m.Bluelnput[i] ;
}
dendif
foru(uiu"uO;_ii_i<unO-l:BufSize;u-++u)
{
a_RedDutput[i] .reu-uHt.B_RedOutput[i]-re;
B^RedOutput [i] . iBu-ufft -m.RedOutput[i] . ia;
B,GreenOutput[i] .reu-ui*t.a_GreenOutput[_].re;
B.CreenQutput.i] . [i] .ia;
m.BlueOutput [i] . reu-u11^ .B.BlueOutput[1] . re ;
a_BlueOutput[i] ,iau-u"t.B.BlueOutput [i] .ia;
CFFT2D::CFFT2D(uConatuCFFT2Du_:fftu)
copy(uiftu);
'0iduCFFT2D: : copy (ucon8tuCFFT2_)uJtfftu)
m_xBeginu-u"t a.xBegin ;
B_yBeginu-u*it.B_yBegia;
B.xEndu-ufit-B-^End;
B.yEndo-uJ't-B-yEnd;
B_xDimu-ui*t.B_xDiB;
B_yDiau"ufft.a_yDiB;
B.BzWisdoau-u'lt-B.azUiadoa;
B_bOutputValidu-ulit.m_bOutputValid;
//UCiveutbeuHi adomutOuFFTW
intu_flodeu-uFFTW.HEASURJ-UluFFTW_USE_WISDOM;
ifuCuFALSEuuB-azWiadoB.lBEaptyOu)
{
fftu_inport_wiBdoB_froB_string(uB_szWisdoBu) ;
}
allocateBuffers(nHode) ;
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copyBuffara(uf ftu) ;
>
CFFT2Du*uCFFT2D : :operatoru-(conBtuCFFT2Du4fftu)
deleteBufferaO ;
copyu(uiitu) j
return(utbiau) ;
CFFT2D: :"CFFT2D()
{
CStr inguazWiadoBu-uGetWi adorn ( ) ;
CWinApp*upAppu-u*fxGetAppO ;
CStr 1nguazWiadoaKey ;
szWiedoaKey . Foraat (u"XaXd" .upWisdoaKey iUa_xDj.Bu) ;
//uStoreuOUTuWiadoBu l_a-5umo,Ji_orflL,uiado_w_,i_ub.tter
if (uFAlJSEu--uazWiadoB.l8Eapty()u_u_1JBzWiBdoB.CetLength()u>-uB_8zWi8doB.GetLength()u)
pApp->WriteProfileString(BSettingaH,uBzWiBdoaKey,uBzWiadoau);
fftH_forget_uj8doa() ;
deleteBufferaOi
)
void_,CFFT2D: :deleteBuf fers()
{
//uDeatroyutheuFFTuPlans
#ifdefuFULL_FFT
ifu(B_fwdPlan)ufftwnd_deBtroy_plan(B_fdPlan);
ifu(a_invPla__)uffttfnd_destroy_pla__(B_invPlan);
Seise
ifu(B_fwdPlaa),_rfftimd_deatroy_plan(B_fwdPlan) ;
ifu(B_fdPla__)_,rfftwnd_deatroy_plan(B_invPl-__) ;
Sendif
//uFreeuupuOuruxrays
ifu(a_RedInputu(-uNULL)udeleteu[]um_RedInput;
ifu(B_CreenInputu,"uNTjTJ-)udeleteu[]uB_CreenInput;
ifu(B_BlueInputu!-uNULL)Lldeletau[]uB.BlueInput;
ifu(B-R-dOutputu!"uHuLL)udelateu[]uB_RedOutputi
ifuCB.GreenOutputul-ua^JLDudeleteuLluB-GreenOutput;
ifu(a.BlueOutputu!-uNULL)udeleteu[]ua_Blue0utput;
ifu(a_iBageMagnitudeLocationBu!~uNtJl.L)udeleteuB_l-]ageHagnitudeLocationa;
}
intuCFFT2D: :fwdFFT(CIaageu*iaage)
{
inturValu-u;
long x.uy.ijxyj
byteurlUg,ubl
ASSERT(uiBageu ' -uNULLu) ;
foru(uyu"uB-yBaginjuyu<uB_yDiBu;y++u)
<
xy-ruCyu^uB-xDiB) ;
foru(uxu"uB_xBegin ; uXu<u"_xDiB ; , L_xy++U)
(
ifu(u^<uB_xEndu*ftuyu<uB_yEndu)u//urealuiBageudata
{
ifflage->CetRCB ( x , ,_y , ytr , u*g , ( Abu) ;
}
elBeu//uiilluOututheubuffar
{
ru-ugu-ubu-uO;
}
// xyu-u+uH
#ifdefuHLS
CColorSpaceucolor ;
color . SetRCB (ur , ugu . ubu) J
// color.DoConversion(uRGB,uYCbCru);
color . DoConversion (uRGB , uWEBERFECHNERu) ;
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#ifdefuFULL_FFT
color .CetWeberFecbnor(uta_BluaInput [xy] . re .uto.Greenlnput [xy] . re ,u*a_RodInput [xy] . reu) ;
'else
color.GatWeberFecbj.er(ulr___BlueInput[xy],uta1_GreenInput[xy],uftB_RedInput[xy]u):
Sendif
*alaau//uRGB
B_RadlnpUt[xy] .rou-u(ift.rel)(r) ;
a_GroenInput[xy] .reu-u(fftw.real) (g) ;
a_Blue!nput[xy] .rou-u(f ftw.real) (b);
#endifu//uiidefuHLS
#ifdefuFULL.FFTu//uOnlyufullufftuneedBuiBaginaryucoBponent
a_RedInput[xy] . iau-u(fftw.real) (0.0) ;
B.CreenInput[xy] . iBu"u<fftw.real) (0.0) ;
a.Bluelnput [xy] . iau-u(fftw.real) (0.0) ;
Sendif
}
}
ItifdefuFULL.FFT
fftwnd_one(a_fMdPlan,uton_RedInput[0),L,iBi_RedOutput[0])i
fftund_one(B_fudPlan,ufta_CreenInput[0] lUta_CreenOutput[0] ) ;
fftwnd.one(B_fwdPlan,_^_BlueInput[0],uJr__..BlueQutput[0]);
Seise
rfftwnd_one_real_to_coBplex(a_fwdPlanJUta_RadInput[0] lU*B_RedOutput[0] ) ;
rfftwnd_one_real_to_coaplex(a.fwdPlanluir___GraenInput[OJ lU*i__CreenOutput[0] ) ;
rfftund_one_real_to_coBplex(B_fwdPlan,uftB_BluoInput[0] ,ufta_BlueOutput[0] ) ;
Sendif
a_bOutputVal idu-uTRUE ; u/A_GooduOutput
returnurVal ;
}
intuCFFT2D: : invFFT(ClBageuiBage)
{
inturValu-uO;
long xlUy.uxy;
byteur , ug ub i
fftw.realudr , dg , db ;
ASSERT (uB_bOutputValiduuTRUEu) ;
ifdefuFULL_FFT
fftwnd_one(a_invPlanFUitB_RedOutput[0] lUta_RedInp_t[0] ) ;
f ftwnd.one(a_invPlan,,_ir___CreenOutput[0] .ufta.Greenlnput[0] ) ;
fftwnd_oneCB_invPlan,utm_BlueOutput[0] ,uJr__.BlueInput[0]) ;
Selae
rfftwnd_one_coBplex_to_real(B_invPlan,u*a_RedOutput[0] ,u*a_RadInput[0] ) ;
rfftwnd_oae_coBplex_to_real(a_invPlan,uton_CreenOutput_0] ,u&B.CreenInput[0]) ;
rfftwnd_OBe_coaplex_to_real(B_invPlan,ijton_BlueChitput[0] .uto.BluelnputCO] ) ;
Sendif
foru(uyu_uB_yBegin;uyu<uB-yEnd;uy++u)uu//u')nlyucareuaboutuUnpaddeduiBageuaize
{
ioru(uXu"u-xBgiB;_iXu<uB-*EBd;uX++u)
xyu-u (yu*_,a_xDim) u+uX ;
ifdefuFUU._FFT
dru-uB.Radlnput [xy] . re^Lr"-8-*1* ;
dgu"u_GraanInput [xy] .reu*ua_Bcale;
dbu-ua.Bluelnputtxy] .reuuB_acale;
Selaa
dru"ua_R-dInput [xy]u*uB_acale ;
dgu-um_CreenInput [xy] u*uB_acale ;
dbu^uB-BluelnputixyJu^uB.acale;
Sendif
SifdefuHLS
CColorSpace_,color ;
color. SetWeberFechnor(_4b,Lrdg,_rdru) ;
// color.DoConver8ion(uYCbCr,LJRCBu);
color.Deconversion (uWEBERFECHNER,uRGBu);
intured , ugreen ,ublu;
color . GetRGB(u*red lU*green, u*blueu) ;
ru-ured ;
gu-u6Tn !
bu"ublue;
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ru-uint(dr);
gu-uint(dg);
bu-uint(db);
Sendif
imnge->SetRGB(x,uy.ur.u_;,ubu)l
rot.ura, ,r Val ;
}
//
//uraturnauaauiBagOushowingutheuaagnitudeuofuthouFFT
CIaageu*uCFFT2D: :CetFreqlBaga(intuplane)
{
long xlUy;
fftw.real fBaxu-u0 0, fainu-uO . 0 , fpixelu-u0.0 ;
byte pixel;
ClBagou*fimageu-unewuCIaageO ;
ASSERT(ufiaageu ! -uHULLu) ;
SifdefuFULL.FFT
fiaage->Creata(,_a_xDiBu-ua_xBegin,uB.yDiBu-uB-y8egin,24,0u) ;
Selae
fiBage->Create(u(a_xDiBu-ua_xBegin)/2,1JB.yDiBu-uB_yBegin,24,0u);
Sendif
//
rVuFindutbe,_Binuand^maxuva 1ue , , l n, , t hnu i maga
//
foru(uyu"u-l,<(B_yDiauui)u-ui);uyu<ua.yDiauui;_iy++u)
(
SifdefuFULL.FFT
foru(uXu-'u-l*(B_xDiauul) ;i_x_i<Li((B_xDiu>>Lil)_rLjl) ;t)X++u)
else
foru (uXu-uO ; ut_i<u(Ca_xDiauul )u"ul ) ; uX++u)
Sendif
{
fpixelu-ulog(uGetHagnitude (plane,ux._iyu)u)i
ifu(u'pi3t*lu>uiBaxu)u'Baxu-ufpixel;
olaouif_(lJf-inu>Ltl pixnlu)0.fminu-l_f pixel .
>
}
//
//uPlotuonuBuloguacala
//
fnin_,-ufaba((double)fain);
faax0"u(fainu+ufaax) ;
doubleu8caleu~u2S5.0/fBax;
int,jyOu-u0;
ioru(uyij-u--"((B_yDiBuui)u-ui);uyu<uB-yDiuui;_iy++u)
{
intuxou-u0;
BifdefuFULL.FFT
foru(uXu-u-l*(B_xDiauul) ;uiu<u<<B-=-DiBuui)u-ul) ;u-=++u)
Seise
foru(uXu-uO;_1xu<u((a_xDiBu>>ul>u-ul);u-:++u)
Sendif
{
fpixelu"u0j
ifu(CatMagnitude (plane,u3C,uyu)u>u0u)
{
fpixelu"ijlogu(GetHagnitude(plane,uX,uyuJ);
}
fpixelu-u((fpixelu+ufBin)u*ucale) ;
pixelu"u(byte)fpixel ;
fiBage->SetRCB(uXo,uyo,upi*al.uPi-:l.upilu);
xo++;
}
yo++;
}
return(uf imageu) !
}
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do_ble_)CFFT2D : : CetPhaae (intuplana ,uintux ,uintuy)
{
longuiyu-utranalateXYfroBCenterBeaedfx.uyu) !
ifu(uOu,"ugetIaaginary (plana, xy)u)
{
double thaPha-ou-, ,atan ( , ,got Imaginary (pi ane , xy) /getReal (plane , xy)u) ,
return (uthephaaeu) ;
>
return (u0.0u);u//ureallyu+/-uPI/2u?
}
double_,CFFT2D: :GetHagnitude(intuplane,uintux,ulntuy)
{
long_/xyu"utranalateXYfronContorBa-od(x.y) ;
doubleuAu~uS--Real(plane,uxy) ;
doubleuB^ugatlBaginary (plane,uxy) J
double theHapiitudeu-uOart(u(A_(*L)A)_l+u(Bu*uB)u) ;
return (utbeMagnitudeu) ;
}
voiduCFFT2D: :SetlBaginary(intuplane,uintuX.uiat,_y ,udoubleuiB)
i
longuXyu-utranBlateXYfromCenterBaBed(x,y) ;
8etIaaginary(plane,xy,iB) ;
}
voiduCFFT2D: :SetReal(intuplane,uintux,uintuy ,_rdoubleure)
<
longuxyu-utranslateXYfroBCenterBased(x,y) ;
aetReal(plane,xy,re) ;
}
doubleuCFFT2D : :getReal(intuplane ,ulonguxy)
{
ASSERT (uxyu<u<B_xDiBu*uB_yDia)u) i
ifu(_)BLUE.PLANEuuplanu)
i
returnCua_BlueOutput[xy] .reu) ;
>
lseuifu(uCREEK_PLAHEuuplaneu)
(
return(uB_GreenOutput[xy] -reu) ;
}
elseuifu(uRED-PLA',Eu"uplanu)
{
retuxn(t_a_RedOutput [xy] . reu) ;
>
return(uO.Ou);
}
doubleuCFFT2D: :gatIaaginary(intuplane,ulonguXy)
<
ASSERT (uxyu<u(B_xDiB0uB_yD-B)ij) ;
ifu (uBLUE.PLAHEuuPl"u)
{
return (uB.BlueOutput [xy] . iBu) ;
}
elseuifudjGREEN.PLANEuuplaneu)
{
return(uB_GreenOutput[xy] .iau) ;
}
elBauifu<uRED-PLAHEu""uPlanu)
{
return(uB_RadQutput [xy] . iau) ;
>
retum(O.O);
}
voiduCFFT2D::BetReal(int1_plana,ulonguiy-udoubleure)
{
ASSERT (uxyu<u(B_xDiBu*uB_yDiB)u) 1
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ifu(uBLUE.PLANEu~uplaneu)
{
a_BlueOutput [xy] . reu-,_re ;
}
elaeuifu(uCREEN.PLAh'Eu"uplaneu)
a.CreenOutput [xy] . reu"i_re ;
}
elaeuifu(uRED.PLANEu--uplaneu)
a.RedOutput [xy] . reuu-u" ;
>
>
"oiduCFFT2D: :8etImaginary(intuplane,ulonguxy,udoubleuiB)
ASSERT (uiyu<u(B_xDiau*iJB_yDiB)u) ;
ifu(ijBLUE_PLANEu--uplaneu)
<
a.BlueOutput [xy] . iau-uia;
>
elaauifu(uCREEN_PLANEu
uplaneu)
{
a.CreenOutput [xy] .imu-uia;
}
elseuifu(uRED_PLANEuuPlaou)
{
a_RedOutput[xy] .imuu-uim;
}
}
//
//L.AddutOutheuBagnitudouw/oudiairuptingutheuphase
//
void,_CFFr2D : : AddHagni tude ( intuiPlana , uintuX , uintuy . udoubleydValue)
{
longuiyLrutraxialateXYfroBCnterBaaed(x,y) ;
//
//UCetuthaucurrontuvalue8
//
doubleudRoalu*"utbis->getReal(uiPlane,uxyu) ;
doubleudlBagu-uthi3->gtlBaginary(uiPlane,uxyu) ;
doubleudMagu-utb.is->GetMagnitude (uiPlane.uX.uyu);
doubleudPhaBeLTuthiB-X^tPhaseCuiPlane.uX.uyu) ;
//uCoapute_,theubcalara
doubleuCosScalaru'uC08(udPhaseu) ;
doubleusinScalaru~u--D(udPba8eu) ;
ifu(uCosScalaru<uOu)uco-lScBj.aru*"u-l ;
ifu(usii-Scalaru<uOu)u-ii-Scalaru*-u-l;
//
//ulocreaseutheumagnitudeubyudValue , ukaepuPhaae
//
ifu(udReaiu>uOu)
{
dRealu^udRealu+utdValueu'uCoaScalaru) ;
}
else
{
dRealu"udRealu-u(dValueu,uCoaScalaru) ;
>
ifu(udlaagu>u0u)
{
dImagu-udIaagu*u(dValueu"u"inS-alaxu) ;
>
else
{
dIaagu-_jdlBagu-u(dValuaLJ"usinScala--u) ;
}
//uSetutheunewuvaluaa
this->aetReal (uiPlane ,uxy .udRaaly) ;
this->setlBaginary(uiPlane,uxy,udlBagu) ;
B_iBageHagnitudaLocationa->SetRCB(utranalateXfromCentrBa3ed(x),uC(y+(a_yDiBuul)u)XB_yDia),ul28,u128,u128u);
//uWbileuwe'reubereuBaintainuBymmetry
SifdefuFULL.FFT
xy_,-utranslateXYfromCenterBased(u-l,x,u-l"yu) ;
ttais->BetReal(uiFlane,uXy,udRealu) .
thia->setlBaginaxy(uiPlane,uXy,u~l*dIaagu) ;
Sendif
}
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doublauCFFT2D: :CetRoal(intuiPlane,uintux,uintuy)
lon_4jxyu-utr&nslateXYfroBCnterBaaed(x,y) ;
return(ug*tReal(iPlane,xy)u)i
}
doubleuCFFT2D : :GatlBaginary(intuiPlane,uintuX.uintuy)
longuxyu-utranalataXYfroaCentorBaBadCx.y) ;
return(ugetlBaginary(iPlane,xy)u);
>
voiduCFFT2D::CatCoBplex(intuiPlana,uintux,uintuy,udoublBudRaal,udoublaudlBag)
dRealu-uGetReal (uiPlane , ux , uyu) i
*dlBagu-uCetlBaginary(uiPlana,ux,uyu);
>
//
//uDea i gnedutouwrapuDCucoaponentutOucenter
//ilIriputuXl,i-,,in0DCLJConi:-ruBasodLJcoordinate8
//uOutputuiBuinutrueuXupoaition
//
intuCFFT2D : : tranalateXfroaCeaterBased(intux)
<
ifu<uXu>-uOu*AuXu<u(B_xDiBu>>ul)u)u//u0.u+X
{
return (uxw) ;
>
SifdefuFULL.FFT
laeuifu(ulu<uOu"uXu>-u(-lu(a_xDiBuul)u)u)u//u-X
{
return (uB.xDibu+ijXu) ;
>
Sendif
elae
{
//uTtarowuanuexception
ASSERT (uFALSEuuTRUEu) ;
return(uOu) ;
>
>
intuCFFT20: :tranalateYfroaCenterBaaed(intuy)
{
iiu(uyu"uOu)
{
returnu(uOu);
>
elaeuifu(uyu>uOu*uyu<-u(a.yDiBu>>ul )u)u//u*uY
<
return(uB_yDiau-uyu) ;
}
elseuifu(uyu<uOu**uyu>u(-l-(a_yDiBuul)u)u)u//u-Y
{
returnu(uyu*u~lu) '
>
elaa
{
//uThrouuan^Bxcaptlon
ASSERT (uFALSEuuTRUEu) ;
return(uOu) ;
}
}
longuCFFT2D: itranslateXYfroaCenterBaaeddntux.uintuy)
i
iatuabaYuautranalataYfroBCenterBasad(y) ;
intuabBXu'utranalateXfroaCenterBasedtx) ;
SifdefuFULL-FFT
longuxyu"u(ubaYu"uB_j_Dia)u+uab3X;u//tjHaveufulluFFTureeult8
longuxyu"u(ub8Yu"u((B_xDiBu>>ul)u*ul))u+uabaX;u//onlyubaveure8ult3uOfur-J-uFFT
Sendif
return(uxyu) ;
}
//
//uReturnBuauaub-BatriXucenteredu+/-uiB*ngOuarounduiCol,iRow.
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//uAsaumeBuinputSuaxeuiauDCuConteruBaaoduCOoriiinatea.
CMatrixuCFFT2D: : Peek(intuiXCenter .ulntuiYCenter .uunaigneduintuiRange)
{
intuiXCaaterPlusu"u(i^Centeru+uiRange) ;
intuiXCenterNinusu',u(iXCentaru-uiRangeu) ;
iatuiYCanterPlusu-u(iYCenteru+uiRangeu) i
intuiYCenterMinuau-uC-YContaru-uiRangeu) ;
//
//uVerifyurangee
//
intuhalfxU"uB-XDiBu>>ul ;
intubalfyu-uB_yDlBu>>ul i
uu ifo(uiXCenterHinuBu<u-balfx_,)uiXCeaterMinuu-u~taalfx|
ifu(uiYCenterHinusu<u-(halfyu-ul)u)uiYCentarrtinu3u-u-(taalfyu-ul);
ifu(ulXCanterPlu8u>u(taalfx0-ul)u)ui]tCenterPlus_r-u(balfxLJ-ulu)l
ifu(uiYCenterPlu8u>uhalfyu)uiYCenterPluBu-Ljhalfy;
intuiPeekColBu-uiXCenterPluau-ulXCenterHinusu+uli
intuiPoekRoW8u-uiYCenterPluau-uiYCenterHinu3u+ul;
CHatrixuPeekMatnx(u"PaekuMtrix",uiPeekCol81uiPeekRowau);
foru(uintuiu-ul;uiu<-uiP--kCola;ui++u)
{
foru(uintuju"ul'.uju<"u-PeekRoa;uj++u)
{
PeekMatrix.aet(ui,uj,uthis->GatReal(_|BLUE_PLAJ(E,uiu-ulu*uiXCenterMinu8,uju-ulu+uiYCenterMinu8u)u);
}
>
return (uPeekHatrixu) J
}
//uReturnautheurealuCOBponentuofutheuBelecteduplaneutf/DCuinutheuapperuleftuCorner
CHatrixuCFFT2D: :RauRealMatrix(intuiPlane)
{
CHatrix_|RealHatrix(u"RawuReal_Pata"
>ua_xDia,_p_yDiau);
longuxy;
foru(uintultu"LiOiuxu<_iB-xDiB;ui++u)
{
foru(uiDtuyu"uG;uyu<uB_yDia;Lj++u)
(
xyu-u(yu*ua_xDia)u+ux;
RealMatrix . set (uX_i+ul uyu+ul . ugetReal (uiPlane , _>xyu)u)\
}
>
return(uRealMatnxu) 1
>
//uRotiirnsutbeurealuCoaponent_^futheu3electe<L_iplaneuM/DCuatu(N/2,My2)
CMatrixuCFFT2D: :UnwroppedRealMatrix(intuiPlane)
{
CKatrixuRealHatrix(u"UnwrappduRealuData",uB_iDia,uB_yDiBu);
longuxy;
foru (uintuXu"u 1 u3tu<um-J-DiB ;_,x++u)
{
foru(uintuyu-uO;uyu<uB-yDia;uy++u)
{
xyu"u(y-i*uB_xDiB)u+ux;
intubalfXu"uB_xDiniu>>u1 i
intjialfyu-ua_yDiauul :
intucbx,ucby;
ifu(uxu<ubalfXu)u//iJtuliSubt:weenu0uaiid(J(N/2u-ul)
{
cbxu-,utu+ubalfx;
}
else u//uXulieaubetween_1(N/2)uandu(Nu-ul)
i
cbiu-uitu'ubalfx ;
}
ifu(uyu<ub-*l*yu)
{
cbyu-uyu+ubalfy;
>
else
{
cbyuyyu-ubaJ. fy ;
>
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RealMatrix. aet(ucbx_+ul ,ucbyu+ul,ugtReal (uiPlane ,_pcyu)u) ;
}
return (uRealMatrixu) ;
)
//uReturnautheuneaxeatupoweruofu2uequalutOuorugreateruthaj__ltheuinput
iotuCFFT2D : : aeareatPowerOfTwo ( intunlnput )
{
intun0utputu-u2 ;
ASSERT(unInputu>uOu) i
whileufunlnputu^unOutputu)
{
nOutputu"unirutputuul ;
}
return(unCrutputu) ;
}
CStringuCFFT2D : :GetViadoa()
{
charu*i8doBu-ufftw_export .wisdom,to.string () ;
CStringuszWisdoB(uwisdoau) ;
fftw_freeu(uuisdoBu) ;
returnuflzWisdoa ;
>
int0CFFT2D: :CetFFTWidth()
{
return (ua.xDiBu) ;
>
iatuCFFT2D; :GetFFTHeigbt()
<
return (uB_yDiBu) :
}
voiduCFFT2D: :SaveHagnitudeLocationslaage()
(
ifu(uB-iBageHagnitudeLocationau!"ijNIJLLu)
{
B_iaagBHagnitudeLocation3->SaveFile(u"MAG.BKP",uCIMAGE FORMAT BHPu) i
}
return;
>
//uFFT2D.h uinterfaceuforuthe0CFFT2Ducla3s.
//
mmmmmmmmmmmmmmimmmmmmmmm
Sifutdefined(AFX_FFT2D_H__686B7A60_8484_llD3.812F.98AD8F720C32_. INCLUDED.)
8defineuAFX_FFT2D.H__686B7A60_8484.11D3_812F.98AIJ8F720C32__INCLUDED_
#1 fu_MSC.VERu>u1000
Spragnauonce
Sendifu//u_HSC.VERu>ulOOO
SincludeuMrfftw.h"
Sincludeu"ciBage . b"
Sincludeu"aatrix.h"
typedefuenuBu-bitPlaiie
{
RED.PLAXEu-ul.
GREEN.PLAHE,
BLUE.PLANE,
RGB.PLANES
>;
//1JDefineuFULL_FFTut0uU3eucaBpleXudata1Jfor_>fwduFFT
//uThifluiaureallyuauraanantuOfuearlieruiapleaentationu uituisu"2xuslower
//SdefineuFULL.FFT
clas8,jCFFT2D
(
public:
voiduSavaNagnitudeLocationslBageO ;
intuGetFFTHeightO ;
intuCatFTTWidthC) ;
CStringuGi-Wisdom(u) ;
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CHntriXuUnwrappedRenlHatrix(uin_uiPlaneu);
CHatriXuRawRealHatrixCuintuiPlane,.);
CMatrixuPeak(intuiXCenter,uiatuiYCenter,uunaigneduintuiRange);
voiduGatCoBplex^intuiPlane.ulntuX.uintuy.udoubleu'dJAaal.udoubleu'dlaag);
doubleuGetlBaginary(uintuiPlftne,uintuX,uintuyu);
doubleuCtReal(uintuiPlane,uintuX,uintuyu);
voiduAddMagnitude (uintuiPlana ,uintuX , ulatuy .ydoubleudValueu) ;
voiduSotlBagiaary(uintuplane,uintuX,uintuy,udoubleuiau);
voiduSetReaKuintuplana.uintuX.uintuy.udoubleureu);
doubleuGetMagnitude(ulntuplane,uintux,uiotuyu);
doubleuCetPba3a(uintuplane,uintuX,uintuy);
ClBageu*uGetFreqImage(uintuplane);
intuinvFFT (uCIaageu* image ) ;
intufwdFFT(uCIaagau*iBage) ;
CFFT2D(intuxl,uintuyl,uintux2,uintuy2,LJCStringuazWisdou-u T(""));
CFFT2D(uConstuCFFT2Du*f ftu) ;
CFFT2DO;
CFFT2DutuOp*ratoru-(constuCFFT2Du*fftu) i
virtualu-CFFT2D();
private :
intuneareatPowerOfTwo(uintunInputu) ;
longutranalateXYfroBCenterBaBed(uintux,uintuy);
intutranslataYfroaCanterBaaedCuintuyu);
intutranslateXfromCenterBaaed(uintuXu) ;
voiduCopy(uconatuCFFT2Du*fftu) ;
voiduallocateBuffers(uintunHodeu) ;
voidudeleteBuffers() ;
voiduCopyBuffer3(uconatuCFFT2DLAfftu) ;
voiduaet Imaginary (uintuplane,ulonguxy,udoubleuia);
voidusetReaJ.(uintuplane,ulonguxy,udoubleure);
doubleugetlBaginaxy(uintuplana,ulongL,xy);
doubleugetReaKuintuplane.ulonguxy);
Claageu-m.ixagaHagnitudeLocations ,
intuB.yEnd;
iatuB.xEnd;
booluB.bOutputVal id ;
intum.yBegin;
intLjB_xBegin;
intuB.yDia;
intuB.xDia;
fftw.coapleXu* a.RedOutput;
fftw.coaplexu* n.CreenOutput ;
fftw.cOBpleXu" B.BlueOutput;
BifdefuFUIX.FFT
fftw.coapleXu* a.Redlnput;
fftw.coapleXu* a.Greenlnput ;
fftu.complexu* a.Bluelnput;
Selaa
fftw.realu* a.Redlnput;
fftw_realu a.Greenlnput;
fftw.realu* a.Bluelnput;
Sendif
CStringuB.szWisdom;
fftw_real_*_scale ;
rfftwnd.planuB.invPlan;
rfftwnd.planuB.fwdPlan;
};
Sendifu//uldefined(AFX_FFT2D_H__686B7A60_8484_llD3_8l2F.98AD8F720C32._IlICLUTJED.)
//uGetHes3aga.cppu:uiBplementationuflie
//
Sincludflua8tdafx.a"
Sincludeu*deao . h "
Sincludeu"GetHessage . b"
Sifdefu.DEBUG
SdefiaeunewuDEBUC.NEW
BundefuTHIS.FILE
statiCuCbaXuTHIS.FILEtJu-uFILE.. ,
Sendif
iiiittiin/mmmmmmimmimmmmmmimmmmmmm
//uCCetHessageudialog
CCetMessage : :CGetMessaga(CWnd*upParentL./*-hT)LL*/)
:uCDiaIog(CCtMessage: : IDD,upParent) ,
B_bEditMessageRO(FALSE) ,
a.bRepeatRO(FALSE),
B_bBluaBit3R0(FALSE]
{
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//{{AFX.DATA.INIT(CGetMeBBage)
B_MeBBageTextu"u_T( " " ) j
a. iHebaageRapeatu**uO >
B.iBlueBitSu-uO;
//}}AFX_DATA_INIT
>
voiduCGetHeaaago: :DoDataExchange(CDataExcbaage*upDX)
(
CDialog: :DoDataExchange(pDX) ;
//{{AFX.DATA.HAPCCCetHeasage)
DDX_Text(pDX,uIDC_EDIT_HESSAGE,um.MessageText);
DDV_HaxChars(pDX,uB.He8sageText,u256);
DDX_Text(pDX,uIDC.REPEAT,ua_iMe8sageRepeat);
DDV_HinMaxInt(pDX,ui>>-iMeesageRepeat,ul,ulO)i
DDX.Toxt(pDX,uIDC.BLUEBITSlUm_iBlueBita);
DDV_HinMaxInt(pDX1LJB_iBlueBlt8,ul,u8)!
//}}AFX_DATA_HAP
8etRead0nly(uIDC.EDIT_HESSAGE,uB_bEditMeB8ageR0LJ);
BetRead0nly(uIDC_REPEAT,um_bRepatROu);
8etReadOnly(uIDC.BLUEBITS,uB_bBlueBit3R0u);
>
BECIN_MESSAGE_HAP(CGetMessage,uCDialog)
//UAFX_HSC_HAP(CGetHeaaage)
//>}AFX_MSG_MAP
EHD.MESSAGE.HAP ( )
mummmmitmmmmmmmmimimmmmimimmmm
//uCCetHossageuaesaageuhandlers
voiduCGetHeasage: . OnOH()
{
//uTODO:uAdduextrauvalidationuhere
CDialog: :OnOK();
>
CStringuCCetMesaage: :GetMeBsageText()
{
returnua_He38ageText ;
}
intuCGetMessage: :GetRepeat()
x
return(m lMassageRapeat) ;
}
voiduCGetHeasage: :SetRepeat(iatuiRepeat,uBOOLubReadCrnlyu/*LruFALSEu*/u)
{
B_iHe8sageRepeatu-uiRoP-ati
b bRepaatROu'ubReadOnly;
>
intuCCetHessage : :GetBlue8itB()
{
return(B_iBlueBit3) ;
}
voiduCGetHessage : :SetBlueBit8(intuiBlueBits,uB0aLubRead0nlyu/*u-1JFALSEu*/u)
<
m.iBlueBitBu-u-BlueBits;
m_bBlueBitsROu-ubReadOnly;
}
voiduCGetHeasage : :SotHessage (CStringuSzTextHessage , uBOOI^bReadCxilyu/*u-LjFALSEUu*/u)
{
B_HesBageTextu"u-zTextHeasage ;
B.bEditMeasageRJVubReadOnly;
}
voiduCGetHeasage: :satRaadOnly(intunId,uB0OLubState)
<
CEditu^itoB^-uHULL;
iteBu-u(CEditu*)CetDlgIteB(nId) ;
ifCuitemul-uKULLu)
{
itea->SetReadOnly(bState) ;
>
>
#ifu!defiaed(AFX GETHESSAGE_H_.C3FF7781.7D88.11D3_812F_AFA076075CC1__INCLUDED.)
SdefineuAFX.GETMESSAGE.H__C3FF7781_7D88.UD3.812F_AFA076075CCl__INCLUDED_
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Sifu.MSC_VERu>u1000
Spragmauonce
Sendifu//u-HSC_VERu>u1000
//uGetHeaaage.bu:ubeaderulila
//
immmmmmmmmiimmmmmmmmmmmmmmitm
//uCGetHessageudialog
claaauCGetMeBBageu:uPublicuCDiaJ.og
{
//uConatruction
public:
voiduSetHoasage(uCStringu8zTextHos8age,uB00LubRead0nlyu-uFALSEuu);
voiduSetBlueBita(uintuiBlueBitB,uBOOLubRiadOnlyu-LJFALSEu);
iatuGetBlueBitaO;
voiduSetRepeatdntuiRapeat.uBOOLubReadOnlyu-uFALSEu);
intuCetRepeat();
CStringuCetMesBageTextO ;
CGetHeBaaga (CWnd*upParentu-uNULL) ; uuu//utandarduconBtructor
//uQverrides
//uClaBsWizardugeaerateduVirtualufunctionuOverrides
//<{AFX_VIRTUAL(CGetHe6sage)
protected:
virtualuVoiduDoDataExchange(CDataExchange*i_pDX) jujuj/ZuDDX/DDVuSupport
//}}AFX.VIRTUAL
//ulapleaentation
protected:
voiduaetReadOnlydntunld.uBOOLubStateu) ;
//uCeneratedumessageumapufunctions
//{{AFX.HSC(CCetHeBaage)
virtualuvoiduOnOK() ;
/7}}AFX_HSC
DECLARE.HESSACE.HAP ( )
private:
BOOLum.bBlueBitsRO ;
BOOLuia_bRepeatRO ;
B00Lum _ bEd i tHeaaageRO ;
//uDialoguData
//{{AFX_DATA(CGetHeBsage)
enumu{uIDDu-uIDD_GETHESSAGEu} ;
CString m_HeBSageText;
int m.iHeaaageRepeat ;
int m.iBlueBita;
//}}AFX_DATA
};
//{{AFX.INSERT.LOCATION}}
//uHicro3oftuViaualuC++uMilluin8ertuadditionoiludeclarationBuiaaediatelyubeforeutheupreviou3uline.
Sendifu//u!defined(AFX_CETHESSAGE_H_.C3FF7781_7D88_UD3_B12F_AFA076075CCl__INCLUDED_)
//uGetSpreadHeaaage.cppuJuiBpleaentationufile
//
#includeu"atdaix.hn
Sincludeundeao . h"
Sincludeu"CtSpreadMessage.h"
Bifdefu.DEBUG
Sdef ineunewuDEBUC.KEW
SundefuTHIS_FILE
BtatiCuCbaruTHIS_FILE[]u-uFILE__,
Sendif
miimmmmmtmmuimm/immmmmmimimmmmmi
//uCGetSpreadMeBaageudi^log
CCetSpreadMaaBage: :CGetSpreadMessage(CStringuSzCaptionu/*uBu""u,/.uGWnd*lJpParentu/*-NULL*/)
:uCDialog(CCetSpreadMessage: : IDD,upParent) ,
a.bMessageRO(FALSE) ,
a_bStrengthRO(FALSE) ,
a.bScaleRO(FALSE) ,
a.azCaption(uszCapt 1on, _, )
{
//{{AFX_DATA_INIT(CGetSpreadHe38age)
m_szMeasageu"u-T("") ;
m. iStrengthu"uO !
m.iMatrixScaleuyO;
//}}AFX_DATA_INIT
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voiduCCotSpreadMesBage: :DoDataExcbange(CDataExchange*upDX)
CDialog: :DoDataxchange(pDX);
//{{AFX_DATA_MAP(CCetSpreadHesaage)
DDX_Text(pDX,uIDC_EDIT_MESSACElUm.3zHeBaage);
DDX_Text(pDX,uIDC_STRENCTH,uB_iStrength);
DDV.MinNaxIat (pDX ,uB_iStrengtb,ul , u10000) ;
DDX_Text (pDX , UIDC.HATRIXSCALE, ya. iHatrixScale) ;
DDV_MinHaxInt(pDX,uB_iHatrixScale,ulJ1J10000);
//}}AFX_DATA.MAP
BetRead0aly(uIDC_EDIT.HESSAGE,uB_bHeaaageROu);
BetReadOnly(uIDC_STRENCTH,IJm_bStrengtbROu);
setReadDalyCuIDC.MATRIXSCALE.uB bScaleRAj) ;
>
BEGIN_HESSACE_HAP(CCatSpreadHosaage,uCDialog)
//{{AFX.HSG_NAP(CCetSpreadHessage)
//}}AFX_HSC.HAP
END.MESSAGE.HAP()
mmitmmmmmmmmummmmmmmm/mmmmium
//uCCetSpreadMeasageuBessageubaadlars
CStringuCGetSpreadHeaaage: :CetHeaaage()
{
returndjm.szHeBBage) ;
}
intuCCetSpreadMeasage: :CetStrength<)
{
return(um.iStrengthu) ;
}
voiduCCotSpreadMesBage: :SetMeaaaga (CStringuSzMesaage ,uB0OLubReadOnlyu/*u"uFALSEu*/)
{
B_BzMe3sageu"u3zMessage ,
B_bHeaaageROu~ubReadOnly;
}
voiduCGetSpreadMeasago: :SetStrength(uintuiStrength,uB00LubReadOnlyu/*u-uFALSEu*/u)
{
a_iStrengtbu"uiStrength ;
B.bStrengtbROu-ubReadOnly;
}
voiduCGetSpreadMessage: :SetHatrixScale(intuiHatrixScale,uBOOLubReadOnlyu/*u"uFALSEu*/)
<
B.lHatrixScaleu-uiHatrixScale;
m.bScaleROu-ubReadOnly ;
>
intuCGetSpreadHessage. :GetHatrixScale()
{
return(uB iHatrixScaleu) ;
}
VoiduCGetSpreadMesBBge-: aetReadOnly ( iatunld ,uBOOLubState)
{
CEditu^itemu-JfULL;
itemu-u(CEditu*)GetDlgIteB(nId) ;
if(ulteau'-u"VI-UJ)
{
item->SetReadOnly(bState) ;
}
}
BOOLuCGetSpreadMe ssage : :OnlnitDialog ( )
{
CDialog: :0nImtDialog() ;
//uTODO:uAdduextrauinitializationuhere
CStringuSzText;
CetWindowText(uazTextu) ;
zTextu-u8zTextu+u_T("(',)u*uB.3zCaptionu+u_T(")");
SetWindowText(szText) ;
returnuTRL^iuu/ZLJ^turiiuTRUEuunlesauyouuBetutheufocusutOuauControl
uuuuiAJuuuuLAjLJu//u^CEPTI0N:uKXuFTopertyuPagesu8houlouretu^
}
8iiu'defined(AFX CETSPREADHESSACE_H__D4994300_9507_11D3_812F.BF699C12AD66__INCLUDED_)
SdofineuAFX_CETSPREADHESSAGE_H..D4994300_9507_llD3_812F_BF699C12AD66.. INCLUDED.
Sifu_HSC_VERu>ul0O0
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#pragmauonce
Sendifu//u_HSC.VERu>u 1000
//uGetSpreadNossage,hu:uheaderufile
//
mtmmmmmmmmmmmmmmmiimmmmmmmimt
//uCCetSpreadHessageudialog
claBBuCGatSpreadMas8ageu:upublicuCDi&log
//uConstruction
public:
intuGetMatrixScaleC);
voiduSetHatrixScale (uintuiMatrixScale , uB00LubRead0nlyu-uFALSE) ;
voiduSetStrength(uintuiStrength,uBCOLubRead0nlyu-uFALSEu);
voiduSetHeBaageCuCStringuazHessage.L^BOOLubReadOnlyu-uFALSEu);
intuCetStreagth();
CStringuGetHess&geO ;
CCetSpreadHeaBage(CStringuSzCaptionu-u-T(""),uCWnduPParentu-uNULL);uuu//uBtandarduConatructor
//uOverrides
//uClasaWizardugenerateduVirtualufunctionuOverrides
//{iAFX_VIRTUAL(CGetSpreadHeflaage)
protected:
virtualuVOiduDoDataExchange(CDataxchangeupDX);uuuu//LjDDX/DDVuaupport
//}}AFX.VIRTUAL
//ulapleaentation
protected:
voiduSetReadOnlydntunld.uBOOLubState) ,
//uGeneratedumesaageumapufunctiona
//{{AFX_HSG(CCetSpreadMeasage)
virtualuBOOLuOnInitDialog() ;
//AFX_HSC
DECLARE.MESSAGE.MAPO
private:
CStringuB.szCaption ;
BOOLuB.bHesbageRO ;
B00LuB_bStrengthR0 ;
BOOLuB.bScaleRO;
Z/uDialoguData
//{{AFX_DATA(CCtSpreadMe33age)
enumu{uIDDu-uIDD_GETSPREADHESSAGElJ} 1
CString m_azMessage;
int m_iStrangth;
int m.iHatrixScale;
//AFX_DATA
};
//{{AFX_INSERT_LOCATI0N}}
//uHicrosoftuVi3ualuG'*-+uVilluiQSBrtuadditionaludeclaxationSuiBBediatelyubeforeutbeupreviousulin(
Sendifu//u!defined(AFX_CETSPRADHESSACE_H__D4994300.9507_HD3_B12F_BF699C12AD66__INCLUDED_)
//
//uFile . ugolay23 . cpp
//uNote . uPortedutouC++uandumadeuinto1_AnuobjubyucGH.
//uDate : uHarchu20O0
//
/*uFile :uuuijgolay23 . c
u*uTitle:UuuEncodor/doci:,daruioruaubinaryu(23, 12,7)uColayucode
u*uAuthor:uuRobertuHoreloa-Zaragozau(robertfflspectra.eng.hawaii.edu)
u*uDate : uuuuAugustul994
u*uTheubinaryu(23,12,7)uColayuCodeuiauanuexajBpleuofuauperfectuCode,utbatuis,
u*utheunuBberuOfu3yndroBe3uequal3utheunuBberuofuCorrectableuerrorupatterna.
u*uTbeuminimuaudiatajiceuisu7.uB^ttlliJ*rToruPattei^auOiuHaaBinguHeightuuputo
u'u^ijC^kjbeuCorrected.uTheutotalunuBberuofutheseuerrorupatternSuis:
u*uuiAJuuuNlberuC-furroraUuuuuuuxjoNlbruOiuPattenl8
luTotalunuaberLJofuarrorupatternau-u2048u-u2-{ll}u-unuBberuofu8yndrome3
^uBberuofurdundantubit8u
"
j*uBeca seuOfuit3urelativelyulowuleagthu(23),udiBen8ionu(12)uandunuaberuof
red n antubit8u(ll),u heubinary (23.12,7)uGolayucodeucanubeLJencoded and
dacodBd Siaplyubyuiisingulo k- putables.uTheuprogram beloWuUses uieK
juencodingutableuajiduanu8Kudecodingutable.
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^uCorractinguCodes.upleaseuContactuBOuatud'ButemporarilyuinuJapan.ubut
i*ubelowuiauByuU.S.uaddresB) :
wRobortuMorelos-Zaragoza
u770uS . uPostuOakuLn . US200
u*uuLnjLjLHJiAjuuuLjuLjuuuuuHoUBton,uTexaau770S6
u*uuuuuuuuuut_uLj*Bail : , ,robe i r fflnpnc t r a . ong . haua 1 1 odu
u*uuuuuuuHomework:uAdduanuOveralluparity-checkubitL(tOugetutheu(24,12,8)
^xtendeduColayuCode .
u^uCOPYRIGHTuNOTICEiuThiSuCoaputaruprogramuiSufrBeuforijnon-conBercialupurpoaeB
u*uYoUumayuimpleBentuthiBuprogramuforuanyunon-commorcialuapplication.uYouuBay
u'u^lsOuiapleBentuttaiBuprograauforuCoaaercialupurpoaea.uprovideduthatuyou
u*uobtainuByuWrittanupenniaBion.uAnyuBodificationuofutliiauprogramuiaucovared
u*ubyutbisucopyright .
u*u"uuuCopyrightu(c)u1994uuBobertuMorelos-Zaragoza.uAllurightauraBerved.uuu"
//8includeu<atdaib h>
//Sincludeu<atdio . b>
//Sincludeu<BeBory . h>
Sincludeu<stdaf x h>
Sincludeu"golaytable.hHuu//uContain3utheuencode/decodeutableB
SdefineuX22UuuuuuLJuuuiAju0x004000C<lUuu/,uvectorL,repre8entationuofuX"{22}LJ*/
Sdef ineuXlluuuuuuLjjuuuuu0x00000800uuu/"uVectorurepre3entationuofuX"{ll}u/
8defineuHASK12uuLxjuuuuuu0xfffff800ULJU/'uOuxiliaryuvectoruforutestingu/
8dofiaouGENP0L^LJuIJjuuuLJu0x00000c75uuu/*Ljgeneratorupolinomial,ug(Jt)u*/
/*uGlobaluvariables :
u'upatternu^uarrorupat tern,uoruinforaation,uorureceiveduvector
u*uencoding_t able []u"uencodiagutable
u*udecoding_table [lu-udecodingutable
u*udatau"uinirBationubit3fL,),(x)
u*uCodewordu-ucodeubitau-u]t"{li}j.(t)u*u(x"{ll}i(>)uBodug(x))
u"unuaerru-unuaberuofuerrorBu"uH*BBinguMeightLfOfuerroruPolynoBialLje(x)
u*uposition[]u"urrorupoaition8uinLJtbeuvectorurepre8entationuofue(x)
u*urecdu-urepresentationuofucorrupted0receivedupolynoBialur(x)u"uC(x)u+ue(*)
i ii idacarror, ,-, jmaberijof , idecodinguerrora
u*u[]u"uauxiliaryu*ri'ay1jtougenerateucorrectableuerrorupatt9rn8
longupattern;
//
//uBOvedutOugolaytable . h
//ulonguencoding_table[4096] ,udecoding_table[2048] ;
longudata , ucodeword , urecd ;
longupoaition [23] u-uiux00000001 . u0x00000002 , u0x00000004 . u0x00000008 ,
juOxOOOOOO 10 , u0x00000020 , u0x00000040 , u0x00000080 ,
uOxOOOOOlOO , u0xOOOOO200 , u0x00000400 , u0x00000800 ,
^0x00001000 , u0x00002000 , u0x00004000 , uOxOOOOSOOO ,
.uOxOOOlOOOO , u0xOOO200O0 , u0x00040000 , u0x00080000 ,
^,0x00100000,u0x00200000, u0x00400000u};
longunuaerr,uerrpOB[23] ,udecerroru-uO,
intua [4] ;
longuget_syndroBe (longupattern)
/*
u*uCoBputeutheu3yndroBeuCorrespondingutOutheugivenupattern,ui- . ,uthe
u*ur*Bainderuafterudividingutheupattenio(whenucon3ideringuitua3utbeuvector
u*urepre3entationuofuaupolynoBial)ubyutheugeneratorupolynoBial,uCENPDL.
u'uItkjtbeuprograautbiBupatternuhasuaeveraluBeaning3:u(l)upatternu-uinfoaation
uubita,uwhenuconsti-uctingutheuencodingutable;u(2)upattern0-uerrorupattern,
u*uubenucon8tructingutheudeccjingutable;uandu(3)upatternu"ureceivaduvector,uto
u*ubtainuit3usyndxoBeuinudecoding .
u*/
(
uuuijlonguau^u"ux22 ;
uuuuifuCpattern^-uXll)
UUuuuuuWbileu(pattornLrtuHASK12)
juwhileu(
' (auXu*uP"era) )
iux1J-uftUXu>>ul ;
,patternu"-u(aux/Xll)u*uGENPOL;
xi>
}
uuuureturn(pattern) ;
}
longugolay_encc<ie(uConatuunBigneduCharu*cDataIn,ulongu^^
{
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unaignedulongulCodeu"uO;
unaignedulongulTeapu"uO;
long.,1 Encoded, ,-, ,0 ;
longul0utu-u0;
int unStateu-uO;
lntuunCataLenu'unDatalnLen;
//uHakeubufferulengthuevenlyudiviBibleubyu3
ifu(u(oDtaInLenu'/LJ3u)uu2)
(
nDntnLan*+;
}
lseuifu(unDataInLenu!C3u"ulu)
(
uDataI.en*"2 1
}
cbaru*cDatauunewuCharu[nDataLen] ;
BeBBet(ucData,u0luiiDtaLenu*u8izoof (char)u) ;
BeBcpy(ucData,ucDataIn,unDataInLenu);
//
//uTbiSuloopuspliceButheuSubitudatauintOul^bitupiecesuanduthen
//udoesutbeijgolayuencodeuonutheul2ubitudata.
//
foru(uintuiu"u0;uiu<unDataLen;ui*+u)u//ur**adsutOubeuevenlyudivisibleubyu3
(
switchudjnStateu)
{
caseu0:
nState++ ;
lCodeuBu=Data[i] ;
ICodeuJt-uOxFF;
break;
nState++;
lTeBpu-ucData[i] ;
lTeapuA-LfOxFF;
lTeapu"u8;
lCodeul-ulTeap;
ICodeuft-uOxFFF;
lEacodedj-uencoding.tablBLulGodeu] ;
//uFi1luinuOutputubuffer
cDataOut[ulOut++u]u"u(cbar)(lEncodeduAu0xFF);
cDataQut L,10ut++u]u-u(cnar) ( (lEncododuu8)LAj0xFF) ;
cDataOut [ulOut++u]u-ij(char) ((lEncodeduul6)utu0xFF) ;
//uNeedutOupreaerveutopunibbleuOfudatauin
lCodeu-ucData[i] ;
ICodeut-uOxFF;
lCodeu-u4;
ICodeui-uOxOF;
break;
caseu2:
nStateu"uO '
lTempU"ucDB'ta[i] >
lTempu-fc-udFF;
lTempu<<"u4;
lCodeul-ulTemp;
lCodeu-uOxFFF;
lEncodedu-uncoding_table[ulCodeu] ;
//uFilluin*joutputubuffer
cDataOnt[ulOut++u]Lr-u(cbar)(lEncodeduftuOxFF)i
cData0ut[u10ut+*u]u-u(cbar)((lEncodedu>>uB)LAJ0xFF);
cData0tit[ul0ut++u]u-u(char)((lEncodadu>>ul6)u*u0xFF);
break;
}
}
*aDataOutLenu-ulut: I
deleteucData;
returnulDut;
}
longugolB7_doda(ueoMtuiw.^^
{
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unaignodulongulTampu,'uO;
unsignedulongulCodeu"uO;
longulRecdu-uO;
unsigaedulongulTempDatau-uO;
longui ;
longulOutu"uO;
longunStateu-uO;
longunRxStateu-uO;
foru(uiu-uO;uiu<unDataInLen;ui+*u)
awitchdjnStateu)
{
caaeuO :
nState++,
ICodeu-ucDatalnfi];
lCodeu*-uOxFF;
break;
caseul:
uState++ ;
ITempu-ucDatalnti] ;
lTeapu*-uOxFF;
lTaBpu<<u8;
lCodeu|-ulTomp;
caaeu2:
nStateu"uOi
lTeapu"ucDataIn[i] ;
lTeapuft-uOxFF :
lTeBpu-ul6;
lCodeul-ulTeBp;
lCodeu*-u0x7FFFFF;u//uTriButOu23ubits!
lRecdu-ulCodeu"udecoding_table[get_ayndxoae(lCode)] ;
lRec(Ju-ull;
ifu (uOu"uaJtaStateu)
{
nRxState*+;
//uFirstu8ubitSuareuaudecodeduchBr
cDataOut [10ut++] u-u(char)lRecd ;
//uSaveuUpperunibble
lTempDatau-u(lRecduu8)u*uOxF;
}
elseuifu(ulu"uiRxStateu)
{
nRxStateo-u0;
lTeapu-ulRecd;
lTeapu<<-1J4;
lTeapu*-u*FO ;
cDataOut[10ut++]u-u(char)(lTeBpululTeapData);
lTeapu-ulRecduu4 ;
cDataOut [10ut++]u-u(char) (lTeapufcuOxFF) ;
}
>
nDataOutLenu-ulOut ;
returnulOut;
}
longugolay_encode(uCon8tuun3igneduCharu*cDataIn,ulongunDataInLen,uuun8igna<lucharu*cDataC^t,ulongu*nDatarjutLenu) ,
longugolay_decode(ucon3tuunsigneduCharu*cDataIn,ulongunDataInLen,uuUn3igneduCharu*cDataOut,ulongu*nDataOutLenu) ,
luCenerateuENCODINCuTABLE
Luuu*uAnuentryutoutheutableui3uanuinforBationuvector(Uau32-bituinteger,
uuuu*uuboaeul2uleaatu3ignificantupOBition3uarautheuinforaationubit3.uThe
Lxjuu,ureaultinguValueuiauauCodeuorduinutheu(23,12,7)uGolayucode:uAu32-bit
uuLj*ij'-nt*gru*'boaeu23ulea3tu8ignificantubitsL,areuCodedubit3:uQfutbe3e,uthe
uuuu*ul2uBostu3ignificantubitSuareuiDiorBationubit8LJandutheulluleaat
i ,. Pl ,, significant, ,bita! (are, ^redundant, ,bitai ,(ayatamat id encoding) .
foru(pattarnu"u;uPattarikj<u4096;upattern++)u{
i . . w ff n ^eapi ,-, ipattern, ,, ,11 :,. ^ .,.,,, r ,//,multiply, .information, .by^'OP
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uuuijuiaju0"coding,table [pattern] u"utfl'I'Pu*uget.syndrome(temp) ; //uadduredunda
foru(patternu-uO ; upattarnu<u4096 ; upattern*-8u)
{
printf(uH,/.S012x,y.W012x,V,SOl2x,XS012x,'/.S012x,,/.8012x.y.S012x,7.S012x,\n",
encoding.table[upattornu] .
encoding_table[upatternu+ul] i
encoding_table[ijpatternu+u2] ,
encoding_table[upatternu+u3] ,
eneoding.tabloCupatternu+u^]
eacoding_table[upattarnu*uG] ,
Bncoding.table[upatternu*u6] .
encodlng_table[upatternu+u7]u);
}
staticulonguencoding_table[4096]u-
{
0x000000 , 0x000c75,0x00149f , 0x0018ea , Ox002S4b , 0x00293e , 0x0031d4 , 0x003dal ,
0x0046a3 , 0x004a96 , 0x00527c , 0x006e09 , 0x0063a8 , 0x006fdd , 0x007737 , 0x007b42 ,
0x008 lb3 , 0x008dc6 . 0x00952c , 0x009959 , 0x00a4f8 , 0x00a88d , 0x00b067 , OxOObc 12 ,
0x00c750 ,0x00cb25,0x00d3cf , OxOOdfba , 0x00e21b , Ox00ee6e , OxOOf6B4 , OxOOfaf1 ,
0x010366,OxOlOf13,Ox0117f9, 0x01 lb8c, 0x0 1262d,0x012a58,0x0132b2,OxO13ec7,
0xO14B85, 0x0149f0,0x0151 la, 0x015d6f,0x0160ce,0x016cbb,0x017451, 0XO17B24,
0x0162d5,0x018ea0,0x01964a,0x019a3f ,0x01a79e ,0x01abeb,0x01b301 .OxOlbf74,
Ox01c436,0x01c843,0x01d0a9,0x01dcdc,0x01el7d,0x01ed08,0x01f5e2,0x01f997,
0x0206cc,0x020ab9,0x021253, 0x021e26, 0x022387, 0x022ff2, 0x023718, 0x023b6d,
0xO24O2f ,0x024c5a,0x0254b0 ,0x025805,0x026564,0x02691 1 ,0x027Ifb, 0x027d8e,
Ox02B77f , Ox028bOa . 0x0293e0 , 0x029f95 , 0x02a234 , Ox02ae41 , Ox02b6ab , Ox02bade ,
0x02c 19c , 0x02cde9 , OxO2d503 , Ox02d976 , 0x02e4d7 , Ox02e8a2 , Ox02f048 , 0x02fc3d ,
0xO3O5aa , OxO309df , 0x031135 , 0x03 ld40 , 0x0320e 1 , 0x032c94 , 0x03347e , 0x03380b ,
0x034349 , 0x034f3c , 0xO357d6 , 0x035ba3 , 0x036602 , Ox036a77 , Ox03729d , 0x037ea8 ,
0x038419,0x03886c, 0x039086, 0x039cf3, 0x03al52,0x03ad27,Ox03b5cd,Ox03b9b8,
0x03c2fa,0x03ce8f ,0x03d666,0x03dal0,0x03e7bl ,0x03ebc4,0x03f32e ,0x03ff5b,
0x0401ed , 0x040d98 , 0x041572 , 0x041907 , 0x0424a6 ,0x042Bd3, 0x043039 , 0r043c4c ,
0x04470e,0x044b7b,0x045391, 0x045fe4, 0x046245,0x046e30,0x0476da,0x047aaf,
0x04805e, 0x048c2b,0x0494c 1 ,0x0498b4,0x04a515,0x04a960,0x04bl8a,0x04bdff ,
0x04c6bd,0x04cac8,0x04d222,0x04da57,0x04e3f6,0x04ef83,0x04f769,0x04fblc,
0x05028b,Ox050efe, 0x051614,Ox051a61,Ox0527cO,Ox052bb5.0x0533Sf,Ox053f2a,
0x054468,OxO5481d,0x0550f7,0x0S5c82, 0x056123,OxO56d56,0xO575bc,OxO579c9,
0x058338 , Ox058f4d , 0x0S97a7 , 0x059bd2 , 0x05a673 , OxOSaa06 , 0xO5b2ac , 0x05bo99 ,
0x05c5db,0x05c9ae,0x05dl44,0x0Sdd31,0x05e090,0x05oceS,0x05f40f ,Ox05f87a,
0x060721, 0x060b54, 0x0613be,0x061fcb,0x06226a,0x062elf,0x0636f5,Ox063a80,
Ox0641c2,0x064db7,0x065S5d,0x065928, 0x066489, 0x0668fc, 0x067016, 0x067c63,
0x068692, 0x068ae7,0x06920d,0x069e78,0x06a3d9,0x06afac,0x06b746,0x06bb33,
0x06 c07 1 , Ox06cc04 , 0x06d4ee , 0x06d89b , 0x06e53a , 0x06e94f , 0xO6f laS , 0x06fddO .
0x070447, 0x07OB32,0xO710d8.OxO71cad,0xO7210c,Ox072d79.0x073593.0x0739e6,
Ox0742a4 , 0x074edl , 0x07563b , 0x075a4e , 0x0767ef , 0x076b9a , 0x077370 , Ox077f05 ,
0xO7BSf4,0x07B9Bl,OxO7916b,OxO79dle,0xO7aObf ,0x07acca,0x07b42O,Ox07bSS5,
0xO7c317,0x07cf62,OxO7d78B,OxO7dbfd,0x07e6Sc,0x07ea29,0x07f2c3,Ox07feb6,
0x0603da,OxOSOfaf ,0x081745 , Ox081b30 , 0x082691 , 0x082ae4 , 0x08320e , 0x083e7b,
0x084539 , 0x08494c ,0x0851a6, Ox085dd3 , 0x086072 , 0x0S6cO7 , Ox0874ed ,0x087898,
0x088269 ,0x088elc,0xO896f6 , 0x089aS3 , 0x08a722 , 0x08ab57 , 0x08b3bd , Ox08bfc8 ,
Ox08c4Ba,OxO8c8ff ,0x08d015,0x08dc6O,Ox0Belcl,0x08edb4,0x08f5Se,0x08f92b,
0x0900bc,0x090cc9, 0x091423, 0x091856,Ox092Sf7, 0x092982, 0x093168, 0x093dld,
Ox09465f , 0x094a2a , 0x0952c0 , 0x095eb5 , 0x096314 , 0x096f6 1 , 0x09778b , 0x097bfa ,
Ox09810f ,0x098d7a, 0x099590, 0x0999e5,0x09a444,0x09a831 ,0x09b0db,0x09bcae,
Ox09c7ec , 0x09cb99 , 0x09d373 , 0x09df06 , 0x09e2a7 , 0x09eed2 , 0x09f638 , 0x09fa4d ,
0x0a0516,0x0a0963,0x0all89,0x0aldfc,0x0a205d,0x0a2c28,0x0a34c2,0x0a38b7,
0x0a43f5,0x0a4f80,0x0a576a,0x0a5blf ,0x0a66be,0x0a6acb,0x0a7221,0x0a7e54,
0x0a84a5,0x0a88d0,0x0a903a,0x0a9c4f ,0x0aalee,0x0aad9b,0x0ab571,0x0ab904,
0x0ac246 , 0x0ace33 , 0x0ad6d9 , OxOadaac , 0x0ae70d , 0x0aeb78 , OxOof392 , OxOaffe7 ,
OxOb0670 , OxObOaOS , OxOb12ef , OxOble9a , OxOb233b , 0x0b2f4e , 0xOb37a4 , 0x0b3bd 1 ,
0x0b4093 , 0x0b4ce6 , OxOb540c , OxOb5879 , 0x0b65d8 , Ox0b69ad , 0xOb7147 , 0x0b7d32 ,
0x0b87c3 , 0x0b8bb6 , OxOb935c , 0x0b9f29 , 0x0ba288 , OxObeefd , 0x0bb617 , 0x0bba62 ,
Ox0bcl20,0x0bcd55,0x0bd5bf ,0x0bd9ca,0x0ba46b,0x0be81e,0x0bf0f4,0x0bfc81,
0x0c0237,OxOcOe42,0xOcl6a8,0x0cladd,0x0c277c,0x0c2bO9,0x0c33e3,0xOc3f96,
0x0c44d4 ,0x0c48al , 0x0c504b , 0x0c5c3e , 0x0c619f , 0x0c6dea , 0x0c7500 ,Ox0c7975,
0x0c8384,0x0c8ff I,0x0c971b,0x0c9b6e,0x0ca6cf ,0x0caaba,0x0cb25O,OxOcbe25,
OxOcc567 , 0x0cc9l2 , OxOcdlf8 , OxOcddBd,OxOce02c ,Ox0cecS9, OxOcf4b3 .OxOcf8c6,
OxOdOlSl,0xOd0d24,0xOdl5ce,0x0dl9bb,0xOd241a,0xOd286f .0x0d3085,0x0d3cf0,
0x0d47b2 , 0x0d4bc7 , OxOdS32d , OxOd5f58 , 0x0d62f9 , 0x0d6e8c , OxOd7666 , OxOd7al3 ,
0x0d60e2,0x0d8c97,0x0d947d,0x0d9808,0x0da5a9,0x0da9dc,0x0dbl36,0x0dbd431
0x0dc601 , 0x0dca74 , 0x0dd29e , OxOddeeb , 0x0de34a , OxOdef3f , OxOdf7dS , OxOdfbaO ,
0x0e04fb,0x0a088e,0x0el064,0x0elcll,0x0e21b0,0x0e2dc5,0x0a352f ,0x0e395a,
Ox0e421B , 0x0e4e6d,OxOe5687 , 0x0e5af2 , 0x0e6753 , 0x0e6b26 ,0x0e73cc, 0x0e7fb9 ,
0x0e8548 , 0x0e893d , 0xOe91d7 , 0xOe9da2, 0x0ea003 , 0x0eac76 ,0x0eb49c, OxOeb8e9 ,
OxOec3eb , OxOecfda , 0x0ed734 , Ox0edb4 1 , 0xOee6eO, 0x0eea95 .OxOef27f , OxOefeOa,
OxOf079d , OxOfObe8 , OxOf1302 , OxOf If77 , OxOf22d6 , OxOf2ea3 ,0x0(3649, OxOf3a3c ,
OxOf417e , OxOf4dOb , OxOf55e 1 , OxOf5994 , OxOf6435 , OxOf6840,OxOf70aa , OxOf7cdf ,
OxOf862e, OxOf8a5b,OxOf92bl,OxOf9ec4,OxOfa365, OxOfaf10, OxOfb7fa,OxOfbb8f,
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,0x6df2f2
,0x6e3OOB
,0x6e76eb
,0x6eblbb
,0x6ef758
,0x6f336e
,0x6f758d
,0x6ib2dd
,0x6ff43.
,0x703347
,0x7075a4
,0x70b2f4
,0x70f417
,0x713021
,0x7176c2
,0x71bl92
,0x71f771
,0x72358b
,0x727368
,0x72b438
,0x72f2db
,0x7336ed
,0x73700e
,0x73b75.
,0x73flbd
,0x7432aa
,0x747449
,0x74b319
,0x74f5fi
,0x7531c
,0x75772f
,0x75b07f
,0x75f69c
,0x763466
,0x7672B6
, 0x76bSdS
, 0x76f336
, 0x773700
, 0x777 le3
, 0x77b6b3
,0x77f050
,0x78309d
,0x78767e
,0x78bl2i
,0x78f7cd
,0x7933fb
,0x797518
, 0x79b248
,0x79f4ab
,0x7a3651
,0x7a70b2
,0x7ab7a2
,0x7afl01
,0x7b3S37
, 0x7b73d4
,0x7bb484
,0x7bf267
,0x7c3170
,0x7c7793
,0x7cbOc3
,0x7cf620
,0x7d3216
,0x7d74f5
, Ox7db3a5
,0x7dfS46
,0x7e37bc
,0x7e715f
,0x7eb60f
,0x7efOec
,0x7f34da
, 0x7f7239
,0x7fb569
,0x7ff38i
,0x6cbbO2,
,0x6cfdel,
,0x6d39d7,
,0x6d7f34,
,0x6db864,
,0x6dfe87,
,0x6e3c7d,
,0x6e7a9e,
,0x6ebdce,
,0x6efb2d,
,0x6f3flb,
,0x6f79f8,
,0x6fbea8,
,0x6ff84b,
,0x703f32,
,0x7079dl,
,Ox70be81,
,0x70f862,
,0x713c54,
,0x717ab7,
,0x71bde7,
,0x71fbO4,
,0x7239fe,
,0x727fld,
,0x72b84d,
,0x72feae,
,0x733a98,
,0x737c7b,
,0x73bb2b,
,0x73fdc8,
,0x743edf ,
,0x74783c,
,0x74bf6c,
,0x74f98f,
,0x753db9,
,0x767b5a,
,0x75bc0a,
,0x75fae9,
,0x763813,
,0x767ef0,
,0x76b9a0,
,0x76ff43,
,0x773b75,
,0x777d96,
,0x77bac6,
,0x77fc25,
,0x783ce8,
, 0x787aOb,
,0x78bd5b,
,0x78fbb8,
,0x793f8e,
,0x79796d,
,0x79be3d,
,Ox79f8da,
,0x7a3a24,
,0x7a7cc7,
,0x7abb97,
,0x7afd74,
,0x7b3942,
,0x7b7fal,
,0x7bb8fl,
,0x7bfel2,
,0x7c3d05,
,Ox7c7be6,
,0x7cbcb6,
,0x7cfa55,
,0x7d3e63,
,0x7d7880,
,0x7dbfd0,
,0x7df933,
,0x7e3bc9,
,0x7e7d2a,
,0x7eba7a,
,0x7efc99,
,0x7f38af,
,0x7f7e4c,
,0x7fb91c,
,0x7fffff
} ; u//uEnduencoding_table
L^uu*uuijuvAiuiJuuuuuuuuuuCenerata^ECODINOTABLE
uuuu*uwhoroutheuarrorupattBmuValueuisustored.
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uuuu,u(l)uErrorupatternBuofutfEICHTulu(SINGLEuERRORS)
uuuu*/
//umjregiBteruintui,J ;
//uuulongutemp ;
//uuuudecoding_table[0]u-u;
//uuuudecoding.table [l]U'ul !
//uuuutempu-ul;
//uuuuforu(i-2;ui<-u23iui++)u{
'/ijuijijijuutempu"u2i
//uuuuuuuLidecoding_table [get. syndrome (temp) ] u"utemp ;
//uuuuuuuuJ"
uuu/*
uuuu,u(2)uErrorupatternsuofuWEIGHTu2u(DOUBLEuERRORS)
uuuu*/
//uuuua[l]u-ul;u[2]u-u2;
//uuuuteapu-uBxr2int(a,2) ;
//uuuudecoding_table[get_Byndroae(tep)]u-utaBp;
//uuuuforu( i-1 ;ui<253 ; ui++)u{
//uuuuuuuunextcoBb(23,2,a) ;
//uuuuuuuuteapu-uarr2int(a,2) ;
//uuuuuuuud^coding,table [get _ syndrome (teap)]u"utOBp;
//uuuuuuuu)
uuuu'uOJuErrorupatternBuofuWEICHTuSudRIPLEuERRORS)
uuuu'/
//uuuua[l]u-ul;ua[2]u-u2;ua[3]u-u3:
//uuuutempu-uarr2int(a,3) ;
//uuuudecoding_table[get_ayndrome(teap)]u-ut8Bp;
//uuuuioru(i-l ;ui<1771 ;ui++)u{
//uuuuuuuunttcomb(23 , 3 , a) ;
//LjuiJuuuuuteBpu"uar>:2int(a,3) ;
//uuuuuuuudecoding_ table [get.syndroae (teap)]u"utemp ;
^}
//longuarr2int(iatu*a,uintur)
///
//u^uConvertu^binaryuvectoruofuHaaainguweigbturfuaiid^aonzeroupositionau:
//u*uarrayua[l] . . .a[r] ,utouaulonguintegeru\suB_{i-l}"rtJ2"{a[i] -1} .
/AW
//{
//uuuintui ;
//uuulonguBUl.uresultu^uO.uteBpi
//
//uuuforuCi-1 iui<-r;ui++)u{
//uUUUUUBUlU"ul i
//uuuuuutempu-u*[i] -1 i
//uuuuuuwbileu(teap)
//uUUUUUUUI |BU1| 1*1 -BUll )<<l |1 ;
//uuuuuure3ultu+-uBul ;
//uuuuuu)
//LfuuTt>irn(result) ;
III
//
//voidunextcoBb(intun,uintur,uintu*a)
///
//u*uCalculateunextur-coabinationuOfLranun-3et.
//u*/
//<
//uuintuui.uji
//
//uu*Cr]++;
//uuifu([r]u<"ufl)
//uuuuuurum;
//uuju-uxu-ul;
//uubileu (a [j ]u"u<kj-uru*uj )
//uuuuuj i
//uuforu(iu-urjuiu>-uJiui~)
//uuuuuuati]u-u[J ] u+uiu"uju+ul I
//uuretura;
//}
// foru(iu-u0;uiu<u2048;ui-,-8u)
// {
// priatf(u",/.S012x,,/.S012x,XS012x,y.#012x,7.S012x,'/.S012x,I012x,5i8012x,\n-,
// decoding_table[uiu] >
// decoding.tabletyiu+ul],
// decoding_table[uiu+u2] ,
// decoding_table[uiu+u3l.
// docoding_tnble[uiu+u4],
// decoding_table[uiu+uB] ,
// decoding_tabla[uiu+u6].
// decoding_table[uiu+u7]u)i
// }
staticulongudacoding.table [2048] u-
{
0x00 , 0x01 , 0x02 , 0x03 , 0x04 , 0x05 , 0x06 , 0x07 ,
0x08, 0x09, 0x0a,0x0b,0x0c,0x0d,0x0e, 0x024020,
0x000010,0x000011,0x000012,0x000013,0x000014,0x000015,0x000016,0x412000,
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0x000018,
0x000020,
0x000028,
0x000030,
0x000038,
0x000040.
0x000048,
0x000050
0x000058
0x000060
0x000068
0x000070
0x120100
0x000080
0x000088
0x000090
0x000098
OxOOOOaO
OxOOOOaS
OxOOOObO
0x090004
OxOOOOcO
OxOOOOcS
OxOOOOdO
0x404001
OxOOOOeO
0x001802
0x240200
OxO0a400
0x000100
0x000106
0x000110
0x000118
0x000120
0x000128
0x000130
0x120040
0x000140
0x000148
0x000150
0x120020
0x000160
0x120010
0x120008
0x120000
0x000180
0x000 IBB
0x000190
0x040.-00
0x000 laO
0x006200
0x008003
0x601000
OxOOOlcO
0x218000
0x003004
0x080202
0x480400
0x040005
0x014800.
0x120080
0x000200
0x000206 ,
0x000210.
0x00021B,
0x000220 ,
Ox00022B,
0x000230,
0x400402,
0x000240,
0x000248,
0x000250,
0x012800,
0x000260 ,
0x088001 ,
0x240080,
0x005004 ,
0x0002BO,
0x000288,
0x000290,
0x109000,
Ox0002aO,
0x006100,
0x240040 ,
0x020801 ,
0x0002c0 ,
0x020404 ,
0x240020,
0x060102,
0x240010
0x510000,
0x000019,
0x000021,
0x000029,
0x000031,
0x043000,
0x000041,
0x000049,
.0x000061,
.0x404080,
,0x000061.
.0x088200,
0x000c04
,0x210002
,0x000081
.0x000089
,0x000091
.0x404040
,0x0000a1
, 0x300400
,0x008102
,0x020a00
,0x0000c1
,0x404010
,0x404008
,0x404000
,0x032000
,0x040104
,0x181000
, 0x404020
,0x000101
,0x000109
,0x000111
, 0x200204
,0x000121
,0x410800
,0x008082
, 0x084400
,0x000141
, 0x002402
.OxOdOOOO
,0x009800
,0x205000
, 0x040084
.0x402200
,0x120001
,0x000181
,0x0al000
, 0x008022
,0x112000
,0x008012
,0x040044
,0x008002
,0x00800a
.OxlOOaOO
,0x040024.
, 0x220400
.0x404100
,0x04000c.
,0x040004,
0x003042
.0x040014,
.0x000201,
.0x000209,
0x000211,
0x200104,
0x000221,
0x088040,
0x114000,
0x020880 ,
0x000241,
0x068020,
0x021002,
0x140400,
0x088008,
0x088000,
0x402100,
0x088010,
0x000281,
0x050002,
0x082400,
0x020820,
0x401004,
0x020810,
0x020808,
0x02OBO0,
0x100900,
0x203000,
0x018004,
0x404200
0x004402 ,
0x088080
0x00001a
0x000022
0x00002a
0x000032
0x400600
0x000042
0x00004,
0x000052
0x048004
0x000062
0x001880
0x086000
0x210001
0x000082
0x00008a
0x000092
0x222000
0x0000a2
0x001840
0x008101
0x144000
OxOOOOc2
0x001820
0x110400
0x080300
0x001808
0x001800
0x420004
0x001810
0x000102
OxOOOlOa
,0x000112
,0x015000
,0x000122
,Ox2cOOOO
,0x008081
,0x002804
,0x000142
,0x002401
,0x600800
,0x080280
,0x010204
,0x40cOOO
,0x041400
,0x120002
,0x000182
,0x500004
,0x008021
,0x080240
,0x008011
,0x030400
,0x008001
,0x 08009
, 0x064000
,0x080210
.0x080208
.0x080200
0x302000
.0x001900
.0x008041
.0x080220
.0x000202
,0x00020a
0x000212
.0x400420
0x000222
,0x400410
0x400408
0x400400
0x000242
0x304000
0x021001
0x080180
0x010104
0x062000
0x108800
0x400440
0x000282
0x050001
0x004804
0x060140
OxlaOOOO
0x208004
0x013000
0x400480
0x40a000
0x080110
0x080108
0x080100
0x004401
0x001 eOO
,0x180800
0x000023
,0x024004
,0x008180
0x210040
,0x000043
,0x002500
0x021200
.0x210020
, 0x540000
,0x210010
Ox21000B
,0x210000
,0x000083
0x050200
,0x008120
0x001404
0x008110
0x482000
0x008100
0x008108
0x280004
0x128000
0x042800
0x404002
0x004600
0x001801
0x008140
0x210080
0x000103
0x002440
OxOOSOaO
0x460000
0x008090
0x101200
0x008080
0x008088
,0x002408
0x002400
0x104004
0x002410
OxOaOSOO
0x002420
,Ox0080cO
0x210100
0x008030
0x204800
0x008020
0x008028
0x008010
0x00801:
0x008000
0x008008
0x411000
,0x002480
.0x008060
,0x080201
oxooao5o
, 0x04 0 6
0x008040
,0x00804B
, 0x000203
0x050080
0x021040
, x00e000
,0x202800
, x10 1 0
0xOcOOO4
,0x400401
,0x021010
,0x400804
,0x021000
0x021008
0x0044B0
,0x086002
,0x021020
0x210200
0x050008
0x050000
0x700000
0x050010
0x004440
0x050020
0x008300
0x020802
0x004420
0x050040
0x021080
0x080101
0x004400
0x004408
,0x00001c
,0x000024
,0x00002c
, 0x000034
,0x090080
,0x000044
, 0x00004c
, 0x000054
,0x048002
.0x000064
,0x602000
.OxOOOcOl
,0x005200
, 0x000084
,0x000081
,0x000094
,0x090020
,0x0000a4
,0x090010
,0x090008
,0x090000
,0x0000c4
,0x020600
,0x003100
,0x300800
.OxlOcOOO
,0x040101
,0x420002
,0x090040
,0x000104
,0x00010c
,0x000114
,0x200201
,0x000124
,0x009400
,0x444000
,0x002802
,0x000144
,0x084800
,0x003080
,0x410400
,0x010202
,0x040081
,0x288000
,0x120004
,0x000184
,0x500002
,0x003040
,0x02c000
,0x220800
,0x040041
,0x100600
,0x090100
,0x003010
,0x040021
,0x003000
,0x003008
,0x040009
,0x040001
,0x003020
,0x040011
,0x000204
,0x00020c
,0x000214
, x200101
, 0x000224
,0x140800
, 0x02a000
,0x005040
, 0x000244
,0x020480
, 0x580000
, 0x005020
,0x010102
,0x005010
, 0x005008
, 0x005000
, Ox0002B4
,0x020440
,0x004802
,0x442000
,0x401001
,0x206002
,0x100500
,0x090200
,0x020408
,0x020400
,0x018001
,0x020410
,0x082800
,0x020420
,0x200300
, 0x000025
,0x024002
,0x000c40
,0x508000
,0x000045
,0x111000
,0x000c20
,0x0a2000
,0x000c 10
,0x040180
.OxOOOcOO
.OxOOOcOB
,0x000085
.OxOOaSOO
,0x160000
,0x001402
,0x401200
,0x040140
,0x206000
,0x09000
,0x280002
,0x040120
,0x018200
, 0x404004
, 0x040 10B
,0x040100
.OxOOOcBO
,0x040110
,0x000105
,0x200210
, 0x200208
, 0x200200
,0x182000
, 0xO4OOcO
,0x031000
,0x200220
,0x428000
, 0x0400a0
,0x104002
,0x200240
,0x040088
, 0x040080
, OxOOOdOO
, 0x040090
,0x014400
, 0x040060
,0x480800
,0x200280
, 0x040048
, 0x040040
, 0x008006
,0x040050
,0x040028
,0x040020
,0x003001
,0x040030
,0x040008
,0x040000
,0x040016
,0x040010
,0x000205
,0x200110
,0x200106
,0x200100
,0x401080
,0x012400
,0x0c0002
,0x200120
,0x046000
,0x400802
,0x018080
,0x200140
,0x320000
, x088004
.OxOOOeOO
,0x005001
,0x401020
,0x184000
,0x016040
, x200180
,0x401000
,0x401006
,0x401010
,0x020804
,0x018010
,0x020401
,0x018000
,0x018008
,0x401040
,0x040300
,0x046040
,0x000026
,0x024001
,0x301000
,0x002900
,0x000046
,0x048010
,0x048008
, 0x048000
,0x010300
,0x180400
, 0x420080
, 0x048020
,0x000086
,0x500100
, Ox004a00
,0x001401
, 0x042400
, 0x208200
,0x420040
, 0x090002
,0x280001
,0x016000
, 0x420020
,0x048060
,0x420010
,0x001804
, 0x420000
,0x420008
,0x000106
,0x500080
,0x0a0400
,0x002820
,0x010240
,0x002810
,0x002808
,0x002800
,0x010220
,0x221000
,0x104001
,0x048100
, 0x010200
,0x010206
,0x010210
,0x002840
,0x500008
,0x500000
,0x250000
,0x500010
,0x085000
,0x500020
,0x008006
,0x002880
.OxOOBcOO
,0x500040
,0x003002
,0x080204
,0x010280
,0x040003
,0x420100
,0x204400
,0x000206
,0x083000
,0x004880
,0x130000
,0x010140
,0x208080
.OxOcOOOl
,0x400404
,0x010120
,0x400801
,0x202400
,0x048200
,0x010100
,0x 1 108
,0x010110
,0x005002
,0x004810
,0x209020
,0x004800
, 0x004808
, x208OOB
, 0x208000
, 0x004820
,0x208010
,0x141000
, 0x020402
,0x004840
,0x080104
,0x010180
,
0x208040
,0x001460
, 0x024008
,0x024000
,0x0c0200
,0x024010
,0x280080
,0x40OaOO
,0x104100
,0x048001
.OxOObOOO
,0x024040
,0xO00c2
,0x210004
.0x280040
,0x001410
,0x001406
,0x001400
,0x110800
,0x024080
,0x008104
,0x001420
,0x280000
,0x280008
,0x280010
,0x001440
,0x280020
,0x040102
,0x420001
,0x102200
,0x041800
,0x098000
,0x104040
,0x200202
,0x600400
.0x024100
,0x008084
,0x002801
,0x104010
, 0x002404
,0x104000
,0x104008
,0x010201
,0x040082
,0x104020
,0x481000
, 0x022200
,0x500001
,0x008024
,0x001500
,0x008014
,0x040042
,0x008004
, 0x00800c
,0x280100
,0x040022
,0x104080
, 0x030800
,0x04000a
,0x040002
,0x008044
,0x040012
,0x108400
, 0x400840
,0xOc0020
,0x200102
.OxOcOOlO
,0x024200
, OxOcOOOO
.OxOcOOOS
, 0x400808
,0x400800
,0x021004
,0x400810
, x010101
,0x400820
,0x0e0040
,0x102080
,0x022100
,0x050004
, x004801
,0x001600
,0x401002
,0x208001
,0x0cOO8O
.0x102040
, 0x280200
,0x400880
,0x018002
,0x102020
, 0x004404
,0x102010
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0x240000,
0x240008 ,
0x000300 ,
0x000308,
0x000310,
0x200005,
0x000320,
0x006080,
0x081800,
0x058000,
0x000340 ,
0x441000,
0x00c400 ,
0x080082,
0x010006,
0x20Oc00,
0x402001,
0x120200,
0x000380,
0x006020,
0x430000,
0x080042
0x006006 ,
0x006000 ,
0x100404 ,
0x006010
0x100801
0x080012
0x08000a
0x080002
0x029000
0x006040
0x240100
0x080022
0x000400
0x000408
0x000410
0x000418
0x000420
0x000428
0x000430
0x400202
0x000440
0x000448
0x000450
0x281000
0x000460
0x054000
0x000805
OxOOaOSO
0x000480
0x000488
0x000490
0x040900
Ox0004aO
0x300001
0x025000
Ox00a040
0x0004c0
0x020204
0x110002
0x00a020
0x480100
OxOOaOlO
OxO0aO08
OxOOaOOO ,
0x000500 ,
0x000508
0x000510,
0x040880
0x000520,
0x009004,
0x212000,
0x084001,
0x0OOS40,
0x002003,
0x00c200,
0x410004,
0x480080,
Ox200aOO ,
0x041002,
0x120400,
0x000580,
0x040810,
0x040808,
0x040800,
0x480040,
0x030002,
0x100204,
0x040820,
0x480020,
0x240001
0x020840
0x000301
0x200014
0x20000c
0x200004
0x060400,
0x101002,
0x402040,
0x200024
OxlOOBBO,
0x034000,
0x402020,
0x200044,
0x402010,
0x088100,
0x402000,
0x402008,
0x100840,
0x408400,
0x045000,
0x200084,
0x290000,
0x006001
0x008202,
0x020900
OxlOOBOO
0x100808
0x100810,
0x080003
OxtOO820
0x040204
0x402080,
0x011400
0x000401
0x000409
0x000411
0x038000
0x000421
0x300080
0x000844
0x084100
0x000441
0x002102
0x000824
0x140200
0x000814
0x421000
0x000804
0x00080c
0x000481
0x300020
0x082200
0x001006
0x300008
0x300000
0x450000
0x300010
0x049000
0x090800
0x220100
0x404400
0x004202
0x300040.
0x000884
OxOOaOOl .
0x000601
0x002042
0x501000,
0x084020,
0x060200,
0x084010,
0x084008,
0x084000,
0x00200a,
0x002002,
0x220080,
0x002012,
0x118000,
0x002022,
0x000904 ,
0x064040,
0x014004
0x406200,
0x220040.
0x040801
0x003800
0x300100
0x008402
0x084080
0x220010
0x240002
0x080120
0x000302
0x028800
0x142000
OxOBOOcO
0x010044
0x101001
0x224000
0x400500
0x010024
0x080090
0x080088
OxOBOOBO,
0x010004
0x01000c
0x010014
OxOBOOaO,
0x201400,
0x080050,
0x080048
0x080040 ,
0x440800,
0x006002 ,
0x00820:
0x080060,
0x080018,
0x080010,
0x080008,
0x080000,
0x010084,
0x080030,
0x080028,
0x080020,
0x000402,
0x00040;
0x000412.
0x400220,
0x000422
0x400210,
0x400208
0x400200,
0x000442,
0x002101
Oxiiooeo,
0x024800,
0x228000,
0x180004.
0x041100
0x400240,
0x000482.
OxOScOOO
0x110040,
0x001005,
0x042004,
0x030100,
0x280800.
0x4002B0,
0x110010,
0x640000,
0x110000,
0x110008,
0x004201
OxOOlcOO,
0x110020,
OxO0a002 ,
0x000502,
0x002041
Ox0aO004 ,
0x308000,
0x104800,
0x030080 ,
0x041040,
0x400300 ,
0x002009,
0x002001
0x041020,
0x002011
0x041010,
0x002021
0x041000,
0x041008
0x201200,
0x030020,
0x406000
.
0x040802
0x030008
0x030000
0x008401
0x030010
0x008804
0x004410
0x102004
0x484000
0x101020
OxOlOcOO
0x200006
OxlOlOOB
0x101000
0x008280
0x101010
0x248000
0x002600
0x021100
0x080081
0x010005
0x101040
0x402002
0x044800
0x022004
0x050100
0x006220
0x08004
0x008210
0x101080
0x008200
0x008208
0x100802
0x080011
0x080009
0x080001
0x004500
0x620000
0x008240
0x080021
0x000403
0x002140
0x244000
0x001064
0x091000
0x048800
0x122000
0x400201
0x002108
0x002100
0x488000
0x002110
0x004260
0x002120
0x000606
0x210400
0x420800
0x001014
0x00100.
0x001004
0x004240
0x300002
0x008500
0x001024
0x004220
0x002180
0x110001
0x001044
0x004200
0x004208
0x004210
OxOeOOOO
0x002048
0x002040
OxOlOaOO
0x002050
0x600004
0x002060
0x008480
0x084002
0x002008
0x002000
0x00201:
0x002010
0x002028
0x002020
0x041001
0x002030
OxlcOOOO
0x0020c0
0x008420
0x001104
0x008410
0x030001
0x006400
0x006408
0x002088
,0x240004
.OxOOBOBO
, 0x000304
,0x200011
,0x200009,
,0x200001
.0x010042,
,0x4a0000,
,0x100480,
,0x200021
,0x010022,
.OxlOaOOO,
,0x060800,
,0x200041
,0x010002,
,0x01000a,
,0x010012,
,0x006100,
,0xOc800O,
,0x011600,
,0x100420,
,0x200081
,0x100410,
,0x006004,
,0x100400,
,0x100406,
,0x604000,
,0x020500.
,0x003200.
,0x080006,
,0x010082,
,0x040201,
,0x100440
,0x408800.
,0x000404
,0x00040c
,0x000414
,0x106000
,0x000424
,0x009100
,0x000841
,0x260000
,0x000444
,0x020280
,0x000821
,0x410100
,0x000811
,OxlB0002
,0x000801
,0x000809
,0x000484
,0x020240
,0x608000
,0x001003
,0x042002
,0x404BOO
,0x100300
,0x090400
,0x020208
,0x020200
,0x0c4000
,0x020210
,0x211000
,0x020220
.OxOOOBBl
,0xO0aO04
,0x000504
,0x009020
,0x0a0002
,0x410040
,0x009008
,0x009000
,0x100280
,0x009010
,0x340000
,0x410010
,0x410008
,0x410000
,0x026000
,0x009040
,0x000901
,0x410020
,0x014001
,0x282000
,0x100220
,0x040804
,0x100210
,0x009080
,0x100200
,0x100208
,0x008802
0x018020
0x102002
0x200018
0x200010
0x2OOOOB
0x200000
oxoocaoo
0x200030
0x200028
0x200020
0x081400
0x200050
0x200048 ,
0x200040 ,
0x010003,
0x040280
0x402004
0x200060
0x022002
0x200090
0x200088
0x200060
0x401100
0x040240
0x100401
Ox2000aO
Ox100804
0x040220
0x018100
Ox2000cO
0x040208
0x040200
0x0a4000
0x040210
0x000405
0x4c0000
0x000860
0x001082
0x000850
0x012200
0x000840
0x000848
0x000830
0x20cOO0
0x000820
0x000628
OxOOOBlO
0x000818
0x000800
0x014100
0x001012
0x00100a
0x001002
OxOaBOOO
0x300004
OxOOOBcO
0x001022
0x502000
0x020201
OxOOOSaO
0x001042
0x000890
0x040500
OxOOOBBO
OxOOOBBB
0x014080
0x120800
0x04aOO0
0x200600
0x600002
0x009001
0x000940
0x084004
0x081200
0x002006
0x000920
0x410001
0x 0 910
0x040480
0x000900
0x000908
0x014000
0x 140 6
0x014010
0x001102
x014020
0x040440
0x100201
0x422000
0x014040
0x420200
0x102001
0x010060
0x044400
0x409000
0x200003
0x010040
0x010048
0x010050
0x002aOO
0x010020
0x010028
0x010030
0x080084
0x010000
0x010008
0x010010
0x010018
0x022001
0x500200
0x004900
0x080044
OxOlOOcO
0x208100
0x100402
0x061000
OxOlOOaO
0x080014
0x08000c
0x080004
0x010080
0x010088
0x010090
0x080024
0x000406
0x210800
OxOaOlOO
0x001081
0x042080
0x180040
0x01cOOO
0x400204
0x405000
0x180020
0x202200
0x04B400
0x180008
0x180000
0x000803
0x160010
0x042020
0x001011
0x001009
0x001001
0x042000
0x042008
0x042010
0x001021
0x008900
0x020202
0x110004
0x001041
0x042040
0x180080
0x420400
0x204100
OxOaOOlO
0x044200
OxOaOOOO
OxOaOOOS
0x600001
0x009002
0xOa0O2O
Ox002c00
Ox00200B
0xOaOO4O
0x410002
0x010600
0x180100
0x041004
0x204080
0x008840
0x500400
OxOaOOBO
0x001101
0x042100
0x030004
0x100202
0x204040
0x008800
0x102008,
0x102000,
0x022080 ,
0x200012,
0x20000a ,
0x200002,
0x010041,
0x101004,
OxOcOlOO,
0x200022,
0x010021,
0x400900,
0x104200,
0x200042,
0x010001,
0x010009,
0x010011 ,
0x028400 ,
,0x022000,
0x022008 ,
0x022010,
0x200082 ,
0x022020 ,
0x080c00 ,
,0x008204,
0x414000,
,0x022040,
OxOOdOOO,
,0x440400,
,0x080005,
,0x010081,
0x040202,
,0x201800,
0x102100,
0x108200,
,0x001090,
,0x001088,
,0x001080,
,0x600100,
,0x024400,
,0x000842,
OxOOlOaO,
0x070000,
,0x002104,
,0x000822,
.OxOOlOcO,
,0x000612,
.OxlBOOOl,
,0x000802,
, Ox00080a.
,0x001018,
0x001010,
0x001008,
,0x001000,
,0x042001,
,0x001030,
,0x001026,
0x001020,
0x280400,
0x001050,
,0x001048,
0x001040,
,0x004204,
0x418000,
0x000882,
0x001060,
0x600020,
0x002044,
OxOaOOOl,
0x001180,
0x600000,
,0x600008,
,0x600010,
0x150000,
0x00200c ,
0x002004,
0x104400,
0x002014,
0x600040,
0x002024 ,
0x000902 ,
0x028200,
0x014002,
0x001110,
0x001108,
0x001100,
0x600080,
Ox080a00,
0x008404,
0x001120,
0x008801,
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0x105000 ,Ox0020B2 , 0x00208 1 .0x002080 , 0x02C3OO , 0x040420, 0x008808 , 0x002084 ,
0x22000 1 , 0x220000 , Ox 1 10100 , 0x220002 , 0x003400 , 0x220004 , 0x008810 , 0x440200 ,
0x040640 , 0x220008 , 0x080600 ,0x002090 , 0x4 1CCB0 , 0x188000 , 0x204020 , OxOOl 140 ,
0x480000 , 0x480001 ,0x480002 , 0x004300 , 0x48COO4 , 0x040408 , 0x008820 ,0x121000,
0x480006 , 0x040404 , 0x030040 , 0x0020e0 , 0x040401 , 0x040400 , 0x2040 10 ,0x040402 ,
0x480010, 0x220020,0x041080. 0x008440, 0X1OC240,0x000980, 0x204008,0x092000,
OxOOalOO, 0x011200. 0x204004, 0x500800, 0x2C4O02, 0x040410, 0x204000,0x204001,
0x000600,0x000601, 0x000602, 0x108004, OxOOOS04,0x108002,0x108001,OxlOBOOO,
0x000606 , 0x005800 , 0x400030 , Ox2aOOOO , 0x02CCo0 , 0x012020 , 0x044100 , 0x106008 .
0x000610,0x082080,0x400028,0x010900,0x051000,0x424000,0x202040,0x108010,
0x400022,0x140040,0x400020.0x400021,0x063600,0x200500,0x400024,0x001280,
0x000620,0x060100,0x400018 ,0x0040c0, 0x284000,0x012008,0x021800, 0x108020,
0x400012,0x012004,0x400010.0x400011,0x012001,0x012000,0x400014,0x012002,
0x400008,0x209000,0x400006,0x400009,0x100180,0x000840,0x400000,0x000400,
0x400002 , 0x400003 , 0x400000 . 0x40000 1 , 0x40CO06 . 0x012010 , 0x400004 , 0x400005 ,
0x000640,0x610000, 0x0cO80O,OxO040a0, 0x020088,0x081100,0x202010, 0x108040,
0x020084 , Ox1400 10 , 0x019000 , 0x002300 , 0x02CO80 , 0x020081 , 0x020082 , 0x400cOO ,
OxOOc100 , 0x140008 . 0x202004 , 0x02 1400 , 0x202002 , Ox000a20 , 0x202000 , 0x202001 ,
0xl40001,0xl40000,0x4OOO60.0xl40002,0x02CO9O,0xl40004,0x202008,0x094000,
0x103000 , 0x004082 , 0x00408 1 . 0x004080 , 0x448000 , OxOOOalO , 0x010500 , 0x004084 ,
0x200900,0x088400, 0x400050, 0x004088,Ox02COaO, 0x012040, 0x180200, 0x241000,
OxObOOOO , 0x000a04 , 0x400048 . 0x004090 , OxOCCaO 1 , OxOOOaOO , 0x202020 , 0x000a02 ,
0x400042 , 0x140020 , 0x400040 , 0x40004 1 , 0x00S400 , Ox000a08 , 0x400044 , 0x028 100 ,
0x000680 , 0x082010 , 0x20 1 100 , 0x004060 , 0x02CO48 , 0x240800 , 0x490000 , Ox108080 ,
0x020044, 0x408100, 0x102800, 0x050400, 0x02CO40, 0x020041, 0x020042, 0x001210,
0x082001 , 0x082000 , 0x068000 , 0x082002 , Ox 100 1 20 , 0x082004 . 0x004c00 ,0x001208,
0x214000. 0x082008,Ox4000aO, 0x001204. Ox02CC50, 0x001202, 0x001201,0x001200,
0x018800, 0x004042, 0x004041, 0x004040,OxlCC 110, 0x401400, 0x042200,0x004044,
OxOc1000 , 0x300200 , 0x400090 , 0x004048 , Ox02CC0 , 0x012080 , 0x2OB400 , 0x080900 ,
0x100104, 0x082020,0x400068, 0x004050,Oxl :o 100,0x100101,0x100102, 0x230000,
0x400082, 0x020c00,0x40OOB0, 0x400081, OxlCC 108.Ox04c000, 0x400084, 0x001220,
0x02000c , 0x004022 . 0x004021 . 0x004020 , 0x02CO08 , 0x020009 , 0x02000a , 0x004024 ,
0x020004 , 0x020005 , 0x020006 , Ox00402B , Ox02CCOO , 0x020001 , 0x020002 , 0x020003 ,
0x401800,0x082040,0x110200,0x004030,0x020013,0x018400,0x202080,0x440100,
0x020014, 0x140080 .0x080500,0x208800, 0x02CC10,0x02001 1,0x020012, 0x001240,
0x004003 , 0x004002 , 0x00400 1 , 0x004000 , 0x020028 , 0x004006 , 0x004005 , 0x004004 ,
0x020024 , 0x00400a , 0x004009 , 0x004008 , Ox02CC20 , 0x020021 , 0x020022 , 0x00400c ,
0x240400,0x004012, 0x00401 1,0x004010,0x100 140,OxOOOaBO, 0x089000, 0x004014,
0x00a200 , 0x01 1100 , Ox4000cO , 0x004018 , 0x02CO30 , 0x680000 , 0x050800 , 0x102400 ,
0x000700.0x060020, 0x201080, 0x010610, 0x402S00, 0x081040, 0x044008, 0x108100,
0x190000 , 0x408080 , 0x044004 , 0x002240 , 0x044002 . 0x2004 10 , 0x044000 , 0x044001 ,
Ox00c040, 0x010602,0x010801, 0x010600, OxlOCCaO, 0x200408, 0x0aO200, 0x010804,
0x023000,0x200404,0x400120,0x010808,0x200-401,0x200400,0x044010,0x200402,
0x060001 , 0x060000 , OxOSaOOO , 0x060002 , Ox 10CO90 , 0x060004 , 0x010440 , 0x600200 ,
0x200840 , 0x060008 , 0x4001 10 , 0x101400 , OxOCS200 , 0x012100 , 0x044020 ,0x080880,
0x100084,0x060010,0x400108,0x010820,0x100080,0x100081,0x100082,0x007000,
0x400102, 0x084200, 0x400100,0x400101, 0X1CCC88, 0x200420,0x400104, 0xO2B040,
OxOOcOlO, 0x081004, 0x520000, 0x002208, Ox081D01,0x081000,0x010420, 0x061002,
0x200820 , 0x002202 , 0x00220 1 , 0x002200 , 0x020 1 SO , 0x061008 , 0x044040 . 0x002204 ,
0x00c000,0x00c001,0x0OcOO2, 0x010840,OxOOc504,0x081010,0x202100. OX4400BO,
OxOOcOOB, 0x140100,0x080480, 0x002210, 0x410200,0x200440.0x101800, 0x028020,
0x200806, 0x060040,0x010404, 0x004180, 0x010402, 0x081020,0x010400,0x010401,
0x200800, 0x200801, 0x200802, 0x002220, 0x2CCS04, 0x504000, 0x010408, 0x028010,
0x00cO20, 0x402400,0x041200, 0x360000, OxlCCOcO.OxOOObOO, 0x010410,0x028008,
0x200810, 0x01 1080, 0x400140, 0x028004, 0x0c2OO0, 0x028002, 0x028001, 0x028000,
0x201002,0x406008,0x201000,0x201001,0x100030,0x014200,0x201004,0x022400,
0x408001 , 0x408000 , 0x201008 ,0x408002, 0x02C 140 , 0x408004 , 0x044080 ,0x080820,
0x100024,0x082100, 0x201010,0x010880, OxlCO020,0x100021, 0x100022, 0x440040,
Ox040a00, 0x408010, 0x080440,0x124000,0xlCCO28,0x200480,OxOlaOOO, 0x001300,
0x100014, 0x060080, 0x201020, 0x004140,0x100010,0x100011, 0x100012,0x080806,
0x006400 , 0x408020 , 0x030200 , 0x080804 , Ox 1CCC 1 8 , 0x080802 , 0x080801 , 0x060800 ,
0x100004, 0x100005,0x100006, 0x008600,OxlCCOOO,0x100001,0x100002, 0x100003,
0x10000c, 0x01 1040,0x400180, 0x242000,OxlCCCOB.0x100009,0x10000a, 0x080810,
0x052000, OxlOOcOO,0x201040, 0x004120, 0x020 106, 0x081080,OxOOSaOO. 0x440010,
0x020104, 0x408040,0x080410, 0x002280,Ox02C100, 0x020101, 0x020102, 0x310000,
OxOOcOSO , 0x220200 , 0x080408 , 0x440004 , Ox 1CCO60 , 0x440002 , 0x440001 , 0x440000 ,
0x080402, 0x01 1020 , 0x080400 , 0x080401 , 0x0201 10 , 0x006800 , 0x080404 , 0x440008 ,
0x480200,0x004102, 0x004101, 0x004100, Ox lCCO50,0x20a000, 0x010480, 0x004104,
0x200880,0x011010,0x148000,0x004108,0x020120.0x040600,0x403000,0x080840,
0x100044,0x011008,0x022800,0x004110,0x100040,0x100041,0x100042.0x440020,
0x011001,0x011000,0x080420,0x011002,0x100048,0x011004,0x204200,0x028080
} ;u//uEndudecoding_table
//uGoldCode.cppiuiapleBentationuofutheuCGoldCodeuclass
//
mmimmmmmmmmiimmmmumimmmmmmi
Sincludeu"stdafx . b"
Sincludeu<atdlib.h>
Sincludeu"ColdCode . b"
mmmmmmmimmmtmmmtimmmmmimimmi
//uConstniction/Destruction
mmmmm/mmmummimmmmmmmmmummi
CGoldCode::CGoldCode(unsignadulonguUlSeec;:,uunsignedulonguulSeedl)
Li/'ultuinitializesutha^gold.tableuentries. _,/
{
B_HseqA.SetState(uUlSeedOu) ;
B_H3eqB.SetState(uulSeedlu);
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CGoldCode: : "CGoldCodeO
u/'uItudeallocateBuBeBoryuforuColdupackage.u"/
charuCColdCode: :CotNextBit()
uu/'uGiveautheunextuColdueequence.u*/
uureturnuB_HfleqA.CetNextBit()u-uB.H8eqB.CetNextBit();
voiduCGoldCode: :SetState(unaignedulonguUlSeedO,uunsignedulonguUlSeedl)
uu/'uItusetSutbeuinternaluregiBteruatatesutOutheugivenuStateau*1/
a.HaeqA . SetState (uulSeedOu) ;
a.MaeqB . SetState(uUlSaedlu) ;
}
un3ignedulonguCColdCode::CetState(intuiWQicbHseq)
uu/'uItur^turnautheuinternaluregiateruStateuofutheugiveDugenerator.
uuuLnjwblch.maequiauaitberuOuorulu*/
{
uuUna ignedulongu81ateu"u0 ;
uuJ.fu(uOu"uiWbichMsequu)
uu8tateu-um_MaoqA.GetStato();
uu}
uuolaeuifu(ulu"uiwbichM3equ)
uuatateu-ji.HseqB.CetStateO ;
uu}
uuretuniuBtate ;
>
//uColdCode . h :uinterfaceuforutbeuCColdCodeuclaaa .
//
//////////////////////////////////////////////////////////////////////
Sifu'defined<AFX_COLDCODE_H__C7244701_8F77_llD3,812F.BAB361307A63__INCLUDED.)
SdefineuAFX_GOLDC0DE_H__C7244701_8F77_UD3_812FBAB361307A63__INCLUDED_
8includeu"Hsequence . hH //uAddedubyuClaBBView
Bifu_MSC_VERu>ulOOO
Spragmauonce
8endifu//u-MSC_VERu>ul0O0
Siacludeu''Hsequence.h"
clas8uCGoldCode
{
public:
una lgnecLjlonguGe tState(uintuiVhichHsequ) ;
voiduSetState(uUnaigaedulonguulSeedOluun3ignedulonguulSeedlu) ,
charuGetNextBitO;
CGoldCode (uun3ignedulonguulSeedO , uunsignedulonguulSaedlu) ,
virtualu"CColdCode() ;
private :
CHsequenceum.HseqA ;
CHsequenceja.HseqB ;
};
Sendifu//u,defined(AFX_C0LDC0DE_H__C7244701_8F77_llD3.812F_BAB361307A63__INCLUDED_)
//uKeyFileWriter. cpp:uimplementationuOfutheuCKeyFileWriteruClass.
//
iimmmtimuummmmiimmmmmumumiimmm
Sincludeu"8tdafx . h"
8includeu"demo.b'*
Sincludeu'KeyFileWriter.b"
Sifdefu-DEBUC
SundefuTHIS.FILE
staticucharuTHIS_FILE[]-._FILE._,
SdefineuneuDEBUC_NEW
Sendif
ummmummmiuiiiuimmmmmmmmmmmmm
//uConatruction/Destruction
immmmmmimmmmmmmmmmimimmmmm
IMPLEHENT_SERIAL(CKeyFileWriter,CObject ,1)
CKeyFileUriter::CKeyFileUriter()
79
_iRovisionu*uli
_iPointIndeXu"uO|
CKeyFileWnter : ; "CKeyFileWriterO
PointArray . RemoveAll () ;
voiduCKeyFileWriter: :Serialize(CArchiveuiarchive)
/uCallubaaauclas8ufunctionufirst
utAJu/ZubaaeuclassuisuCObjectuinuthiauCaae
uuuuCObject: : Ser iali:o(LJarchivu) ;
, a nBf//, ,nou, do, ,tbeMatuf f|_|forL,our| ,apecif lcMclaaa
uuuui*Cuarcbive.IsStoringOu)
<
uuuuuuuu*rcbiveuuB_iRavisioa;
&rcbiveu<<uB_3zMes3age ;
arcbiveu<<La.lRepeat ;
arcbiveu<<ua_iBlueBitB ;
archiveu<<uB_uiMessageCRC;
archiveuua_sHessageLength ;
archiveu<<uB_PointArray . GetSizeO ;
oru(intuiu"u;uiu<um-PointArray-GetSize() ,ui++u)
archiveuLjB_PointArray [i] ;
uuuuelse
LongulSize;
CPointupoint;
uuuuuuuuax-chiveu>>uB-iR*viBion;
arcbiveu>>uB-8^Mes8age ;
archiveu>>uB_iRepoat ;
archiveuuB_iBlueBita ;
archiveuuB_uiHessageCRC ;
archiveu>>uB-sMeasageLengtb;
arcbiveuulSize;
oru(uotuiu-uO;uiu<ulSize;ui++,
archiveuupoint ;
a.PointArray . Add(upointu) ;
oiduCKeyFileWriter: :SetMeaaage(CStringuSzHessage)
;
CStringuCKeyFileWriter: :CetMea3age()
eturnuB.szMessaga ;
oiduCKeyFileWriter: :SetBlueBits(intuiBlueBitB)
_iBlueBitsu-uiBlueBits;
ntuCKeyFileWriter: :GetBluaBits()
ceturnuB.iBlueBits;
voiduCKeyFileWriter: :SetRepeat(intuiRepeat)
iRepeatu"uiR*P*at '
ntuCKeyFileWnter: :GetRepeat()
returnuB.iRepeat ;
.iduCKeyFileWritar::SetPoint(intux,uintuy)
.PointArray
. Add(uCPoint djX ,uyu)u) :
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intuCKeyFileWriter::CetPoint(intux.uintu*y)
ifuCuB.PointArray.CetSizeO^uB.iPointlndeXu)
CPointupointu-ua.PointArray[B.iPointIndex];
*Xu-upoint.x;
*Yu"uPoint,y;
m_iPoiatIndox++ ;
returnul ;
returnu0;
}
//uKeyFileWriter.h:uinterfaceuforutheuCKeyFileWriter,,claBa
//
mimmmmiiimmmmmmimimiminiummuimm
8ifu<defined(AFX_KEYFILEVRITER_H__C3FF778S_7D88_llD3 812F AFA076076CC1 INCLUDED.)
8defineuAFX_KEYFILEWRITER.H__C3FF77B5_7D88_llD3_812F.AFA076075CCl__INCLUDED_
Sifu_HSC_VERu>ulOOO
Spragaauonce
endifu//u-MSC_VERu>u1000
8includeu<afxtaapl h>
clasSuCKeyFileWriteruiupubliCuCDbject
{
publ i c :
ahortua,aHebsageLength ;
uaBigneduintua.uiHessageCRC;
intum.iPointIndex ;
intuGotPoint(uintux,uintuyu) ;
voiduSetPoint(uintux,uintuyu) ;
intuGetRepeat() ;
voiduSetRepeat(uintuiRepeatu) ;
intuGetBluaBit8() ;
voiduSetBlueBits (uintuiBlueBit3u) ;
CStringuCetHessageO ;
voiduSetHea3age(uCStringu3zMeaaageu);
voiduSerialize(uCArchivetyarchiveu) ;
CKeyFileWnterO;
virtualu'CKeyFileWnterO ;
private:
CArrayu<CPoint , uCPoint>uB_PointArray ;
CStringua.azMessage ,
intum.iBlueBita ;
intuffi-iRepeat;
intuB.iRevision;
protected:
DECLARE_SERIAL(uCKeyFileWriteru)
};
Sendifu//u!defined(AFX.KEYFILEWRITER_H__C3FF7785_7D88.11D3.ai2F_AFA076075CCl__INCLUDED.)
//uLogMe83age.cpp:uiBpleBentationuofutheuCLogHeaaageuclass.
//
//////////////////////////////////////////////////////////////////////
8includeu"atdafx.h"
#includeu"deao . h"
8includeuHLogMeaaage . h"
Sifdefu_DEBUG
BundefuTHIS_FILE
BtaticucharuTHIS_FILE[] -__FILE__ ,
SdefineunewuDEBUG_NEW
Sendif
//////////////////////////////////////////////////////////////////////
//uCon3truction/Destruction
//////////////////////////////////////////////////////////////////////
CLogHessage: :CLogHesaage(CStriaguazLogFile)
: B_azLogFi le (azLogFi la )
{
uuuu/*uQpenutheulogufiluLruuijuuLfUuui
ifu((B_LogFileu"ufPB(uB-LogFileu,u',*t*"))u"uNUl-l-)
{
AfxHessageBox(ul,FailureL,tOuOpenulogufilu",u) '.
}
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// LogHoasage(u"LoguFilOuOponod"u) ;
uLruuuuuu/*uCheckutbeucurrentuBizeuofutheufili-u,^.
//uuuuuuLAjiiu(u'il*length(filonoCB_LogFile))u<ul-OG_FILE_CAPu)
' 'uuuuuuuul
/'uuuuuuuuuuuu/"ul"OguauB088agei
//uuuuuuuuuuuuLogMessagoCu.^FILE.^.u LINE._,u"LoguFileuOpened"u)
/ /uuuuuuuue1ae
UUUUUUUUUUUU/*
uuuuuuuuuuuu**uFileuhaBuexcededutheumaxiBumualloweduBize :
uuuljuuuuuuuu* *u 1 -uDeletOuit
u2.uCalluthiBufunctionurecurBivelyutOuopenutheulog
u3.uLoguaumeB8ageuaboututheudeletion
UUUUUUUUUUUU*/
//uuuuuuuuuuuuraove(uB_szLogFile) ;
//uuuuuuuuuuuB-LogFil8u-ui<>pon(uB_8zLogFilo,u"atH);
// pBLogHeBaago(u__FILE^_,u__LINE..,u"LoguFileuOpened"u) :
//uuuuuuuuuuuuPBLogHeaaage(u_-FILE__,L, LINE.. ,uHPreviousuLoguDeleted"u) ;
//uuuuuuuu/
>
CLogHesaags: : "CLogMessageO
{
/uLoguauaeaaageu
// LogKessage(u"LoguFileuClo8edHu) ;
uuuu/*uf lushuanducloseutheulogufile,
uuuuiiluab(m_LogFile) ;
fcloae(a.LogFile);
}
voiduCLogHeasago: : LogMe8aage(conBtucharu*file,uUnoignedulonguline,uConBtuchaxu*foraat ,u- )
{
LnjUuVa.llBtUUULAJLJUUUa*'g8 I
//uuuuVCTEXTuuuuuuuuuubuffer[15] ;
//uuuuUnsigneducharuuu'^^en,
uuuu/*uGetutheudateUi
//uuuuVcGetDate(ubufferu) ;
uuuu/*uFututheudateutoutheu1ogut
//uuuufprintf (upmLogFile,u"'/.8uH,ubuf fa:
uuuu/'uGetuthoutii
//uuuuVcGetTime(ubuf faru) ;
uuuu/*uMaBkuoffuthejai 111 seconds,
//uuuutokenu-u8trtok(ubuffer,u''."u);
uuuu/*uPututheutiBeutOutheuloguuuuui
//uuuufprintf (uPBLogFila,u"'/.3uu".utokenu);
uuuu/*uFrintutheuf ileunaBeuandulinaunnaboruuuuui
uuuufprintf
(um_LogFile,u'"/.s('W)u:u"
,uflie .ulioeu) ;
uuuu/'uGetutheuaxgunentulistuuuuijuLj
Uuuuva_start(L1axg3,ufc>miatu) i
uuuu/*uPrintuthaumeasageuuuuuuuuuum
uuuuvfprintf (uffl.LogFile.uforaat,uargs.^) ;
uuuu/*u^e^binateut heu1 i neuuuuuuuuuui
uuuuiprintf (ua_LogFile,u"Vn',u) ;
uuuu/*uFlushutheuwriteubufferuuuuum
uuuuiflush(a_LogFile) ;
uuuu/*uCleanuPuuuuuuuuuuuiaajuuuuuulj
uuuuva.end(uargau) ;
>
voiduCLogHesaage: :LogHessage(constucharu*f ile.uUnaignedulonguline.uCStringutHeaaageu)
{
uuuu/*uPriatutheuf ile^ajneuaJidulineL^umberuuuuuuuuuuuuLjLjuu^^
uuuurprintf(uB.LogFile,u,7.B('/.d)u:u".ufile,uliaeL,);
LPCSTRulpHessageu-uHesaage ;
fprintf(um.LogFile,u",/,8\n",ulpHesBageJ);
uuUU/*uFlubhutbeuwriteybuffeTuuuuuuljUOjojuuuuuuuui-i^^
uuuulilush(m_LogFile) ;
}
voiduCLogHessage: :LogMosBage(constucharu*format,,
<
uuLnjV^ll^uuuuuuuLnjATg8.
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uuu/^uG^utheuargumentuli
uuuuV.start(uarga,uformatu) i
;,..'", .1'' ' Ot , .!.[!, ,NI.IBBagS, ,
uuuuVfprintf(uB_LogFile,uforBat,uargBu);
uuuu/*uTerBinatOutheulineUuuuuuuuuui
uuuuiprintf (uB_LogFile,uH\n"u) ;
ULruu/*uFlushutheuwriteubuffei
uuuuluah(B.LogFile) ;
uuuuva_end(uargBu) ;
>
voiduCLogHeseage: : LogHeaaagoNCRCconatucharu'foraat,u.
{
uuuu"*- lis tuuuuuuuuuaxga ;
uuu/*uGetutheuarguaentuliatui
uuuuv-8tart(uargB,uformatu) ;
uuuu/*uPriututheumo3s i
uuuuvfprintf (ua.LogFile.ufo:
u/'uFluahutheuwriteubufferu.
ut tlush(a_LogFile) ;
u/*uCle(
uuuuva_end(uargsu) ;
//uL-gHeQsage.h:uinterfaceuforutheuCLagHessageuclass.
//
//////////////////////////////////////////////////////////////////////
8ifu!defined(AFX_L0CHESSAGE_H__F6B85600_E8A5_llD3.94D6.EC7F6260134E__INCLUDED.)
SdefineL1AFX_LOCHESSAGE_H__F6B8B600_E8A5_llD3_94D5_EC7F6260134E__INCLUDED.
Sifu_HSC_VERu>u1000
Spragmauonce
8endifu//u-HSC_VERu>u1000
claaSyCLogMesBage
{
private:
CStringuB.szLogFile ;
FILEu*m.LogFile;
public:
voiduLogMe38age(uConBtuchaxu*Measage,u- -u) i
voiduLogMeaaageNCR(uConstuCbaru*Me3sage,u- -u) i
voiduLogHeaaage(ucon3tuCharu*f ile.uUOOJ-gnedulonguline.uCStringutMessageu) ;
voiduLogMe3sage(uConatucharu*file,uun3ignedulonguline,uConstuchaXu*forBat,u- ) i
CLogHeBsage(CStringuSzLogFileu-u-T("CIMACE.LOG"));
virtualu"CLogMessago() ;
};
#endifu//u!definad(AFX_L0CMESSAGE.H__F6B8560O_E8A5.11D3.94D5_EC7F6260134E._INCLUDED_)
/*uCopyrlghtu(C)u1998 , ul999uBenuKao .
uuu'rheuBatrixuclaaBulibrBLryuBJidLpSPuroutine3uexeuprovideduaaufree
uuuaoftwareuforuresearchuandu0ducationalupurpoaeauonlyuandua3usuchuis
uuuOuppli'duWitboutuanyuvarraatyuwhataoever.uuTheuauthorudisclaims
uuu>lluli"bilityuforudiscomfortubroughtuaboututbroughutheuU8euofuthiB
yuUsoftware .
/
/
uumatrix.ccu-uClaBSulibraryuWhichuiBpleaentSuauaatriXuofuintegeruvalueB.
Sincludeu"stdafx.h"
Sincludeu<aath.h>
Sincludeu<string.h>
#includeunaatrix , h"
//constructors;
CHatrix::CHatrix()
{
uuatrcpy(var_naae,u"uxinaaed") ;
uu",rByu"uHULL;ucolsu1"u0;u>:'ow8u"u0;
}
CMatrix: :CHatrix(char*uatring)
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{
uu8trcpy(vax_naae,uBtring) ;
uuarrayu-uNULL ; ucolau-u0 iuTowsu-uO i
}
CMatrix: :CHatrix(char*uatring,uintuC ,uintur)
{
uuBtrcpy(var_naae,uBtring) ;
uuCol8u"uc;u''ol'Du"ur;
uuo-rrayu-unewudoubleu [row8u*ucols] ;
uuforu(intuju-uliuju<-urowsiuj++)
uuuuforu(intuiu-ul;uiu<-ucola;ui++)
t(i.uj.uO);
/ucopyuconBtructor ;
CHatrix: :CMatrix(eonatuCHatriXu*m)
uuarrayu-ijNULL 1uCo1bU"u IuroWBu<
mjcopystuff (a) ;
/destructor;
CHatrix: :'CMatrix()u{udelete(array) ;u>
/uinitializeuaatrixutouzeroa ;
OlduCHatrix : : zeros ( ini,,!i:m , uintusizey )
olau-uflizax;uJowau"uaizy;
fu(array)
delete(array) ;
arrayu"uiLl'udoubleu[rowau*uCol8] ;
oru(intuju"u1iuJu<"urCiWs;uJ++)
(intuiu-ul iuiu<-ucola lui++)
Bet(i.uJ.uO);
/uinitializeuaatrixutOuonea;
OlduCHatrix: ;ones(intu3izex,uintuaizey)
o1bu"u* lzex ; ,jrowau-u8izey ;
fu(array)
delete(array) ;
arrayLr"uii*lludoubleu[rowau*uCols] ;
'oru(intuju-ul;uJu<-urows;uJ++)
L,(intuiLr"ul'.uiu<"u"l;ul++)
Ci.uj.uD:
voiduuuCHatnx : : set (intui , uintuj .udoubleyk)
.SSERT(u(iu<-uCols)u*itu(ju<-uroMa)uAtuCiu>uO)uft*u(ju>uO)u);
fu((iu<-uCOla)ufttu(ju<-urowa)u**u<iu>uO)Lrfeftu(ju>uO)u)
array [Cj-l)*cola+(i-l)]u-uk;
lae
/uShoulduthrowuanuexception
doubleuCHatrix::got (intui ,0intu])uConst
SSERT(u(iu<-uCol3)u**uCju<-urows)u"u(iu>uO)u**u(ju>uO)u);
fu((iu<-uCols)u"u(Ju<-urows)uA*u(iu>uO)u**uC3u>uO)u)
roturnuarray[(j-l)*col3u+uCi-l)] i
else
/ cerruu"Error : uArrayuOutyOf ;
S4
//uShoulduthrowuaituoxception
return(O.O) ;
}
//uperformuBuCOpy ;
voiduCMatrix: :copyatuff (conatuCHatriXuitm)
COlBu-uB.Cols;
rousu-uB.rows;
strcpy (uvar.nanie , uB. var.naiaeu) ;
ifu(array)udolete(array) ;
axrayu-unawudoubleu[rowsu*ucola] ;
uuforu ( intuju-ul ; uju<-uurows ; uj ++ )
uu{
uuuuforu(intuiu-ul;uiu<-ucols;,ji++)
{
uuuuuuset(i,uj,um.get(i,j));
}
uu>
}
/////////////////////////uOuPuOuruButuOuruBu//////////////////////////
CMatriXuCMatnx::t{)
{
CHatriXuB;
strcpy (uB . var.name , uvar_nanieu) ;
a . zeros (rowa , cols) ; u//ordoruisuinvartedub/cuofutranspose ;
foru(intu
<
foru(intu
<
m.set(j,i
}
lu-ul;uju<-urowa;uj++)
tu-ul;uiu<"uCol3;ui++)
.ugt(i,j));
r ot urn,,ni ;
}
CMatrixtuCMatrix: : operatoru-u(con3tuCMatrixftuB)u{
uucopyatuff (a) ;
uurturnu(*tbia) ;
uuZ/utheureaaonuforureturninguauBatriXuisuaouthatutfeucanudouthinga;
uu//ulikeuau"ubu"uCu(chaininguequalB) .uu0therwi3eureturninguaumatrix;
uu//ureallyuiBn
' tunecessary ;
}
CHatrixftuCHatrix: :operatoru-u(const|Jchar+us)u{
uu//uFignrauOutunuaberuofurowuanduColumnsuinuaatrix;
uu/ZuConstraintsiuColuandurowulengthSuBUStubauConsti
intuiu"uO , uj , uflagu-u . ucu""u . uTu"ul ,
uldCu"u-1 i
whileu(iu<utrlen(s) )
{
ifu(3[l]U"u'u'J
{
ilagu-ulJ
}
ifuUCiJu-u';')
{
ifu(oldcu>-uO)
^^(Cul-uoldc)
{
// ;
axit(l);
>
oldcu"uc;
Cu-uO;
r++;
flagu-u2;
}
ifu(i3digit(s[i))ullu(s[i]u"u'-'))
{
ifu(flagu1 -u3)ijC++ ;
fIag4j"u3 ;
}
1++;
}u//u(c,r)u-uSuo*ucc|l8uandurou8uinuBatrix;
/ /uNowuiai tymatrixutOutheseuvalues ;
charusubstring[100] ;
intuku"u . uaub_ indexu"u !
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zoros(c.r) ;
foru(ju-ul;uJu<-ur;uj**)
{
foru(iu-uliuiu<_uc:ui*+)
{
//uskipuspacesuanduSemicolons ;
whlleu((s[k]u
u'u')ullu(3[k]uu';'))
{
k+*;
aub_indexu"uO;
}
whileu(i3digit(s[k])uhu(s[k]uu'-')ullu([k]u"u'e')ull
(a[t]uu'-')ul lu(3Ck]u"u'*'))
{
substring [sub. index] u"uS Ik] i
k++;
aub_index++;
}
8ubstring[sub_indei]u~u'\0' ;
8et(i,uj ,uatof(substring)) ;
}
}
returnu*thia;
}
CHatrixuCHatrix: :operatoru+u(constuCMatrixftum)u{
uuGHatriiutemp;
uuifu((rousu!-uB.rows)u| Iu(co1su'-ljB.co1s))u{
//uuuuc*rruu"Error:uMatricasuau3tubuSaneudimen3ionsuinuorder1jtOuadd.\n'';
uuuuexit(l);
uu}
uutemp. zeros (cols, rows) ;
uuforu( intuJu"ul ; uju<"urows ;uj++)u{
ljUuuioru("'tuiu"ul;uiu<',ucola;ui+',')Lj{
uuuuuut^Bp.setd.uJ ,ugt(ii J)u+uB.get(i,j)) ;
uu>
uuraturnutemp ;
}
CMatrixuCHatrix : : operatoru-u(constuCMatrixtuB)u{
uuCHatriiuteap ;
uuifu((rousu'~uarow8)ul lu(colsu'"ua- cols))u{
//uuuucerru<<u"Error:uMatrice3L1BU3tubeu*BeudiBen3ionsuinuorderutOuSubtract
uuuuexit(l) ;
uuteap.zeros (cols, rows) ;
uufocu(mtuju-ul:uju<-urow3;uj++)u'C
uuuuforu(intuiu"ul;uiu<'ucol3;ui++)u{
uuuuuuteap . set ( i , uj , ug8t C1 > 1 )u-uB - get (1 , j ) ) ;
uuuu)
uu}
uuxeturnutemp ;
}
CHatrixuCHatrix: :operatoru*u(cons'tuCHatnxtua)
{
CHatrixuteBp;
teap. zeros (m. cols, rows) ;
ifu(uco1u""liB - rowsu)
{
foru(intuiu"ul;u1u<"uB-cla;ui1,'+)
{
foru(intuju-ul;uJu<"ui"us;uj++)
{
doubleusumu-uO - 0 ;
foru(uintuku"ul ;uku<-uB.rows ;uk++u)
{
sumu-u3Umu+u(get:(lc.j5u*uln.get(i,k)) ;
}
temp. set (i,uj .uSUBu) ;
}
>
}
returnutemp ;
}
CHatnxuCHatrix: loperatoru/uCconstuCHatrixfcuBJu-t
uuCHatrixutemp ;
uUifuCtrow3u!-uB.rows)ul lu(colsu'"uB- cols))u{
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//uuuuCerruuHError juHatriceBuauBtubeuBameudimensionSulnuorderutOudivide. \n"
uuuuxit(i) I
uu>
, ., ,1
inn]. ..nios(< o] ;i , < 0W8 I ;
uufru(intuJu-ul;uJu<"urows;uJ*+)u{
uuuulotu(intuiu-ul;uiu<-ucoljui++)u{
uuuuuuteBp.3et(i,uJ.ugt(i,j)u/uB.get(l,j));
uureturautemp ;
>
//UI 'BunotuSUreuif^heBOunextufouruoperatorSuahoulduexist;
CHatrixuCHatrix: :operatoru+u(doubleue)u{
uuCHatrixytemp ;
uu^emp, zeros (cols, rows) ;
Lfljforu(intuju-ul[uJu<-urowB;uj++)u{
uuuuiru(intuiu"ul;uiu<"uCol8iUi++)u{
uuuuuutomp.aet(i,uj ,uget(i, j)u+us) i
uuuu)
uu>
uureturautemp ;
}
CHatrixuCHatrix: :operatoru-u(doubleus)u{
uuCHatriXutemp ;
uutemp.zeros(cols,rowa) ;
uuforu(intuju-ul;uju<-urouB;uj++)u{
uuuuforu(intuiu-ul;uiu<-u|:ols;ui++)u{
uuuuuutemp.8et(i,uj,uget(i,j)u-us) I
uureturautemp ;
>
CHatriXuCMotrix: :oporatoru*u(doubleuB)u{
uuCHatriXuteap;
uuteap . zeros (cola , rows) ;
uu'ru( intuju~ul ;uju<"urows ; uj++ )u{
uuuuioru(iatuiu-ul;uiu<-ucols;ui++)u{
uuuuuutemp.aetd.uj ,ugot(i , j)u*u) ;
uuuu>
uu>
uureturnutemp ;
}
CHatrixuCHatrix: :operatoru/u(doubleu3)u{
tjuOHatriXuteap ;
LHJtemp.zeroa(col3,rowa) ;
LBjforu(intuJu"ul;uJu<-urowa;uj,,",,)u{
uuuuforu(intuiu-ul;uiu<"ucol8;ui++)u{
uuuuuutemp.set(i,uJ,uget(i,j)u/uB);
uureturnutemp;
}
/*uoBtreaBuP*rt:oru<<u(o3CreaBauout,uConstuCHatrixtuB)u{
uuoutuum.var.nameu<<u"u"uu<<uandl;
uuforu(intL1ju-ul;uJu<"ua-rows;u]++)u{
UUuuioru(intuiu-ul;uiu<_uB.col3;0i++)u{
uuuuuuOu-idth(12);
UuuuuuO"tu<<u-gt(i.J' :
uuuu>
uuuuOUtu<<uandl ;
uu>
uuraturnuout ;
//////////////////////''//uHon-HemberuFunctionSu//////////////////Z//////
CHatriXuSqr(CHatriXufl)u{
uuCHatriXuCeap;
uuteap. zeros (m.aizexO lUa.aizey()) ;
uuforu(intuju-ul;uJu<"uB.sizey();uj++)u{
uuuuloru(intuiu-ul;uiu<-uB-aizex()iui++)u<
uuuuuutemp.aat(i,uj.uB.get(i,j)uuB.gat(i,j));
uuuu)
uu)
uureturnuteBp ;
}
CHatr ixusqrt (CHatriXyB)ut
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uuCHatrixuteap ;
uuteap, zeroa(m.sizex(),uB.sizey()) ;
LAjforu(intuju-uliuju<-uB.sizay();uj++)u<
Uuuuroru(intuiu-ul;uiu<"uB-8i2ex() ;ui*+)u{
uUuuuutemp.eet(i,uJ,uaqrt(a.get(il j))) ;
uuuu)
uu}
uureturnuteap ;
}
CHatrixuatan(CHatrixuB)u{
uuCHatriXutemp ;
uutemp. zeros (m.sizexO ,ua.sizey()) .
uuforu(intuju-ul;uju<-uB-aizey();uJ*+)u'{
uuuuloru(intuiu-ul:uiu<-ua.Bizex() ;ui+-Ou{
uuuuuuteap.aetd.uj , uatan(m.get (1, j ))) ;
LAIUU}
uureturautemp ;
}
CHatriXuatan2(CMatriXum,uCHatriXun)u{
uuOMatrixutemp ;
uufu(CB.aizex()u'-LJn.8izex())ul Iu(b sizeyOu'-un.sizeyO) )u{
//uuuucerru<<u"CHatrixu: :jDatriXuatan2{matriXum,uaatriXun)\n"
//uuuuuuuuuuuu''uuu***uMatricesuBuandunuiieedutOubeutheuSameuBize\n"
//uuuuuuuTJuuuu"uuu***uI^g*Deral:uaui'--tlieuReupartueiiduJkji8utheulBupart.\nl
uuuuoxitd);
uu>
uutemp. zeros (a. sizex() ,uB-sizey()) ,
uuioru(intuju~ul iuju<-uB. sizey() ;ui*+)j{
uuuuforudntuiu-uljuiu^'ua.sizexO ;ui**)u{
uuuuuuteap.aetd.uj ,uatan2(a.getd , j) , ji.getd , j) ) ) ;
uuuu}
uu}
uureturnutemp ;
}
voiduCHatrix: :dumpTrace(uCharu*formatu)
{
charutemp[256] ;
charu*defaultFormatu-u"'/.+10.21fu";
ifuCuNULLuuformatu)
{
formatu"udefaultFormat ;
}
TRACE(u"Name : u'/.su [cols :%d] [rows : Xd]
-u\n*
,uvax_naae,ucols>urowBu) ;
forudntuJu-uliuju<-urows;uj++)
{
foru(intuiu"ul i uiu<"uCols ; ui++)
{
sprintf (utemp,uformat,ugat(i, j)u) ;
TRACE(u""/.s",u*Bpu);
}
TRACE("\n");
uuuu>
TRACECW);
}
booluCHatrix: :operatoru--(CMatriXu*a)
{
ifu(uB- rowau ! -urowau| | uB colsu! "uColsO
{
retura(uFALSEu);
}
foru(iatuju-ul;uju<"urow8;uj++)
{
forudntyiu-ul :uiu<"uCols ;ui++)
{
ifu(ugt ( i , ] )u ! -uB get (i , j )u)
{
return(uFALSEu) ;
}
}
return (uTRUEu);
}
//
//uReturn3uauSub-Batrixucenteredu+/-_-3-tlaxigeuarounduiCol . iRow .
CHatrixuCHatrix: iPeekdntuiCol.uiatuiRow.uunsignadui^uiRang8)
{
lntuiColPluBu-u(iColu*uiRango) ;
lntuiColHinuau-udColu-uiRangeu);
intuiRouPluau-udRowu+uiRangeu) ;
intuiRouHinuau-uURoWu-uiRangeu);
//
//uVarifyurangea
//
ifu(uiColHinuau<ulu)ulColHinu8u-ul;
ifuCuiRowHinu3u<ulu)uiRouHinusu-ul J
ifu(uiColPluBu>uthiB->colau)uiColPluau-uthi3->cola;
ifu(uiBowPluflu>uthi8->rou8u)uiRowPlu8u-uthia->rows;
intuiPeokCol3u-uiColPlusu-uiColHinusu+ul;
intuiPeekRowau-uiRowPluau-uiRowHinuBu+ul;
CHatrixuPeekHatrix(u"PeekuHatrlx',,uiPeekCola,uiPeakRow3u);
foru(uintuiu-uiColHinus ; uiu<-uiColPlu3 ; ui++u)
{
foru(uintuju-uiRoMHinus;uJu<-uiRowPlu;uj++u)
PeekMatrix.set(ui,uj,uthis->get(ui,uju)u);
}
}
return(uPeokHatrixu) ;
>
/uCopyrightu(C)ul998,ul999uBenuKao.
uuuTheumatriXuClaBBulibraryuanduDSPuroutinesuexeuprovideduasufree
uuuao'twareuforureBearchuandueducationalupuxpoaasuOnlyuanduasuSUchuiB
uuuSupplieduUithoutuanyuwarrantyuUhatsoever.uuTheuauthorudisclaiaa
uuualluliabilityuforudiscoBfortubroughtuaboututhroughutheuUBeuofuthia
uuu3c-ftware .
Bifndofu.MATRIX.H.
#defineu_HATRIX_H_
//8includau<iostream.h>
//Sincludeu<ctype . h>
//8includeu<stdlib . h>
claasuCHatrix
{
Lnjcbaruvar_nane[30] ;
uuvoiducopystuf f (conBtuCHatrixtuB) I
protected;
uuinturows ,ucol3 ;
uudoubleu*array;
public:
CHatriXuPeek(uintuiCol,uintuiRou,uunsigneduintuiRangau) ;
voiduduBpTraceCcharu'formatu-uNULLu) ;
uuCMatrixO ;uuuuuuuuuuuuuuuuuuuuuuuuuuuuMjuuuuuiAjuu//ukuCon8tructor,
uuCHatrix(charuvar_name) ;uuuuuuuuLHjuuuuucnjuuuuuuu//ubetteruConstrijctor ;
uucMatrix(charuvar_name,uintuC,uintur) ;uuuuuuuuuu//uaoreubetteruconstructor;
uuGHatrix(constuCHatrixutm) ,uuuuuuuuuuuuuuuuuuuuuuu//uCopyuCon3tructor;
UU
"
CHatr iX ( ) ; LfljuuuuuUUUUUUUULJUL^JUUUUUUlAJUUUULlU^
uu//uoverloadeduoperators ;
uubooluoperatoru""(CHatriXuiQn) ;
uuCMatrixftuoperatoru"u(constuCMatrixA\Ja) ;
uuCHatrixfcuOperatoru"u(constuCharua) ;
uuCHatriXuuop*ratoru+u(constuCHatrixtuB) ;uuuuuuuuuu//utera-by-terauaddition;
UuCMetrixuuoperatoru-u(constuCHatrixltuB) ;uuLAJuuuuuu//uterB-by-terBuSubtraction;
uuCHatriXuuoperatoru^ufconatuCHatrixfcua) ;uuuuuuuuuu//ut*rm-by-termuaultiply;
uuCHatriXuLrOperatoru/u(<:onstuCHatrix4um) ;uuuuuLiuuuu//uterm-by-termudivide;
uuGHatriXuuop*ratoru+uCdoubleuB) ;uuuuuuuuuuuuuuuuu//uaddu3calarutOueachuterm;
uuCHatriXuuoperatoru-u(doubleua) ;ulrjuuuuuljuuuuuuui i/A taubi .scalar, .from, ,aa. .term;
uuCHatrixL^operatoru*u(doubleu3);uuuuuuuuuuuuuuuuu//uaulu8caJ.arutoueachutarm;
uuCHatriXuu0Peratoru/u(doubleu3) ;uuLAAjuuuuuuuuuuuu//udivuaachutarmubyuscalar;
uuCHatriluuut;0 ; uijuuuuuuuuuuuuuuuuuuuuijuuuu^ ;
uuchar*unaae ( )utureturnuvar.name; u}
uuvoiduset.name (charuname)u{ustrcpy(var_name,uname) ;u)
uuvoiduzerosdntusizex.uintusizey) ; uuu. n.a n uu n h n jj//uinxti .matrix, ito, ,0 ;
uuvoiduuonesdntuaizex.uintusizey) ;uLfuuuuxjuuuuuuu//uinituBatrixutoul ;
uuVOiduuuBet(intui,uintuJ .udoubleuk) ;
uudoubleuget (intui uintuj )un8t ;
uuiotuusizax()u{ureturnucols;u}
LAjintuusizeyOuCureturnurowsiu)
//uufrienduOStreamuoperatoru<<u(DS':reamtuC'Ut,uCon3tuCHatrixtum) ;
//uuirieaduistreamiuopratoru>>u(iatreaBJtuin,uuBatrixJtuB) ;
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/////////////////////////uNoa-HeBberuFunction8u/////////////////////////
CHatriXusqr(CHatriXum) ;
CMatrixu8qrt(CMatriXum) ;
CMatrixuatan(CHatrixuB) ;
CHatriXuatan2(CHatnxum,uCHatrixun);
Beadifu//u-MATRIX_H_
//uHaequence. cpp:uimpleBentationuofutbeuCMsequenceuclass.
//
mmmmumimmmmmmmmiimmmmmmumm
includeu"3tdafx.b"
8includeu<stdlib . h>
Sincludeu"HBequenca . h"
mmmmmummmmmmmimtmmmiimmmmmi
//uConstructioa/Deatruction
//////////////////////////////////////////////////////////////////////
/*ultuinitialize3utheuaseq_tableuentrie3 . u*/
CKsequence: :CM8equence(uun3ignedulongIJulSeedu)
{
m_ulStateu-uulSaed;u//uSeod
>
CMsequence: : "CHaequencaO
{
>
charuCKsaquenca : :CetNextBit()
u/.un.aoq()ugiveautheuneitLj>l-3oquenceubituofLJtheuH-Saquencougaijorator.Lj./
{
//uuchaxuBeq ;
uu//
uu//uLinearuFeedbackuShiftuRegi3teru(LFSR)uCodo.
uu//uLiftedufromLJSchneier'BuApplieduCryptOu(2nduEd.)uP.LJ375
uu//uPerhap3uthi3ucouldubeuchangedutOuaugenoralizeduSolution.
uu//uThi3uappearsutOubeumoraurandomuthanu*arlieru3olution.
uu//uKouever,uitudoesufixutheupolynomialudegreeutou32.
uu//
//uuunsignedulonguShiftRegisteru-ijn.ulState;
uu//uBegiHuSchneier
uum_ulStateu-u ( ( ( (m.ulStateuu3 1 )
uu~u(uB_ulStateu>>u6u)
uu
*
u (ua_ulStateuu4u )
uu"u(uB_ulStateu>>u2u)
uu*u(uB_ulStateuulu)
uu"u(ua_ulState))
ulAjOxOOOOOOOIu)
uuu3D
uulu(B_ulStateuuDi
uu//uEnduSchneier
//uum_ulStateu-uShiftRegister ;
//uuBequ"u (cbax)a.ulStateuAul I
//uureturnuseq;
uureturnu(char) (a.ulStateutuD ;
}
voiduCMsequence: :SetState(un3ignedulongLJulSeed)
/'ultuaetflutheuinternaluregiaterustateutoutheugivenustateu*/
{
uuB.ulStateu-uUlSeed;
}
unsignedulonguCHsequence: :GetState()
{
uuretumum.ulState;
}
//uHaequence .h : uinterfaceuforutheuCHsequenceuclass .
iiiiiiiiimmtmmmmmmiimmmiimmmmmmimi
Sifu'dafined(AFX
HSEQUEHCE_H_.C7244700_BF77_11D3.812F_BAB361307A63_.INCLUDED.)
SdefineuAFX_HSEQUEMCE_H__C7244700.8F77.11D3.812F_BAB361307A63__INCLUDED_
*ifu_MSC_VERu>ul0O0
Spragaauonce
Sendifu//u.MSC_VERu>ulOOO
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claasuCMBequonce
{
public;
unsignedulonguCetState() ;
voiduSetState(uunaignedulonguUlSeedu) ;
charuCetNextBit();
CMsequence(uunsigned0longuUlSeedu-ul) 1
virtualu'CKsequanceO ;
private:
// MSequenceMa8teru*asoq_table ;
unaignedulongum.ulState;
};
Sendifu//u'defined(AFX.HSEqUENCE_H__C72447O0_6F77_llD3.812F_BAB361307A63__IHCLUDED_)
//uMyCommandLine . cpp^iaplementationuofutheuHyCommandLineuclaBB.
//
//////////////////////////////////////////////////////////////////////
Sincludeu"stdafx . h"
8includeuHdemo.h"
8includeu"HyCommandLine
Sifdefu.DEBUC
SundefuTHIS.FILE
staticucharuTHIS.FILE[]-__FILE__,
SdefineuneWuDEBUG.NEW
Sendif
//////////////////////////////////////////////////////////////////////
//uConstruction/Destruction
//////////////////////////////////////////////////////////////////////
HyCommandLine: . MyCommand!,met )
:B_nDperationFlag(uOP_NONEu) ,
B_BzInputFile(u""u) .
B.3z0utputFile(u""u) ,
m_szKeyFileName(u"nu)
{
}
MyCommandLine : : "HyCommandLine ( )
{
typedefuenuBu.LastPaxseState
{
UNKNOWN,
IH.FILE,
OUT.FILE,
KEY,FILE.
COHMAND.FLAG ,
BATCH.FILE
}uLastPaxseState ;
voiduMyCommandLine : : ParseParam(confltuTCHAR*uPSzParam, B00LubFlag , BOOLubLast)
{
CComBandLinelnfo: :ParseParam(pszParam,bFlag,bLaBt) ;
BtaticuLaatParsaStateulpStateu-uUNKNOWN;
ifu(ubFlagu)
{
ifu(l3trcmpA(pazParam,u"In")u-"uO)
{
//uStoreytheuinputuf 11euname
IpStateu-uIN.FILE;
}
elBauiiu(lstrcmpA(pszParam,u"Out',)u"uO)
{
//uStoreutheuoutputufilename
1pStateu-uOUT_FILE ;
>
elseui fu( lstrcmpA (pazParam , u"Key
" )u""u0)
{
//uStoreutheukeyfileuname
lpStateu-uKEY_FILE;
>
el8euifu(ltrcBpA(pszParam,u"0p")u"u0)
{
//uSetutheuencodeuf lag
lpStateu-uCQHHAND.FLAG;
}
elaeuifuCl3trcapA(pszPaxaa,uHBatch")uu0u)
{
lpStatOu-uB*TCH,FILE;
}
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}
Ql3B
{
CStringu3zParejo(upszParamu) ;
Bwitch(ulpStateu)
{
caaeuIN_FILE:
B_szInputFileu-up8zParaa;
break;
cnseuOUT.FILE:
m_azOutputFileu-uPSzParam ;
caseuKEY.FILE:
m.szKeyFileNaBeu-uPszP&r&a;
break;
caseuCOHMAND.FLAG:
ifuCu^zParaa.Compare (u"SP"u)u""uOu)
{
a.nOporationFlagu-uOP SPATIAL;
}
elseuifu(uSzParaB.Coapare(u'1SSHu)u""uOu)
(
a.nOperationFlagu-uOP SPREAD,
}
break;
caseuBATCH.FILE:
in.szBatchFileNaaeu'upszParaa ;
a.aOperationFlagu-uOP.BATCH;
break;
}
}
}
//uMyComnandLine . h : uinterfaceuforutheuHyCommandLineuclaB3 .
//
//////////////////////////////////////////////////////////////////////
#ifu!defiaed(AFX_MYC0HHANDLINE.H__C61B785A_E226_llD3.94D5_EaiB7AB4E54F__INCLUDED_)
#defineuAFX_HYCDHMANDLINE_H__C61B785A_E226_llD3_94D5_E81B7AB4E54F_.INCLUDED.
Sincludeu'stdafx.h"
Sifu.HSC_VERu>ulOOO
Spragmauonce
Sendifu//u.MSC_VERu>ul00O
typedefuenuBu_UmOperationTypes
<
DP.NONE,
OP.SPREAD,
OP.SPATIAL.
OP.BATCH,
}uWaOperat1onTypes ;
classuHyCommandLineu:upublicuCCommandLineInfo
(
intum.nOperat ioaFlag ;
CStringuB.szXeyFileName ;
CStrlngufl.szOutputF lie,
CStringuB.azInputFile;
CStringuB.szBatchFileNaae ;
HyComaandLineO ;
virtualu'HyCommandLineO ;
voiduPar3eParam(coB3tuTCHAR*uP3zParam,B00LubFlag,B00LubLa3t);
};
#endifu//u,definedCAFX.HYC0MMANDLINE_H__C61B785A_E226.11D3_94D5_E81B7AB4E54FINCLUDED_)
//uRandoa. cpp^iBpleaentationuofutheuCRandomuclass .
//
immimmimmimmmmmtimmtmmmmmmiimt
8iacludeu"3tdafx.h"
8includeu"demo . b "
SincludeunRaJidom.h"
Sifdefu_DEBUC
#undefuTHIS_FILE
statiCucharuTHIS.FILE[]-__FILE__i
SdefineunewuDEBUG.NEW
Sendif
tiiiiiimmmmtimmtmimmmmmimmtminimum
//uConatruction/Destruet ion
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UtIlllllllllllUUUUIIIIlUIIIIIIIUUIUUII/ltltlUUIUIIIItllll
CRandoa: :CRandom(uintuiHodu)
{
// m_HBoquence.SetState(utime(HULL)u);
Brand(u(int)time(NULL)u) ;
m_iHodu-uiHod;
>
CRandom: :~CRandom()
{
a.iRandomLiat . ReaoveAll ( ) ;
}
intuCRandoa: :GetUniqueRandoB()
{
intuiRandom;
if (uB-iModu<-uB_iRandomList.GetCount()u)ureturn(-l) ;
iRandoBu-uGetRandoaO ;
uhile(uinList(iRandom)u)
{
iRandom*+ ;
}
m.iRandomLiet . AddHeaddRandom) ;
return(iRandom) ;
>
intuCRandom: :CetRandomO
{
return (urand()uyjB_iHodu) ;
}
intuCRandom: :inLi8t(intuiRandoa)
{
//ul3uthisunuaberualreadyuinutheuli8t7
POSITIONupoSu-uB.iRandomList.CetHeadPositionO ;
foru(ulonguiuBu0 Iuiu<ijm-iaajldoBList . CetCount () ; (ji4-*"^
{
ifu(uiRandomu"uB-iRandomList.GatNext(pos)u)ureturnd);u//YES
}
return (0);
}
intuCRandoa: :CetHod()
return(uB.iModu) J
}
voiduCRandom: iSotModdntuiHod)
<
m_iHodu"uiMod;
}
//uRandom.h:uinterfaceuforutheuCRandomucla3s.
//
mmmuuumummmmmiuuuiuuummumuuuuu
8ifu'definad(AFX_RAND0H.H__C3FF77a0_7D88.11D3_812F_AFA076O75CCl__INCLUDED_)
8defineuAFX_RAND0H_H_.C3FF7780_7D88_llD3_812F_AFAO76075CCl._INCLUDED_
Sifu_HSC_VERu>u1000
tpragmauonce
#endifu//u_HSC_VERu>ul000
Sincludeu<afxteapl.h>
SincludeuHB3equence . h"
classuCRandom
{
public:
voiduSetHod(uintuiHodu) ;
intuCetHod() ;
int GetRandoaO;
int GetUniqueRandoa(void) ;
CRandom(uintuiHodu) ;
virtualu"CRandoa() ;
int inLiBt(uintuiRandoBu)i
private:
int m.iHod;
CHsequence m.Msequence;
CList<int , int>m_iRandomList ;
};
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Seadifu//u'defined(AFX.rUNDOH_H..C3FF7780.7Da8_llD3_812F_AFA076075CCl..INCLUDED.
//uRandoB2D.cpp:uiBpleBantationuofutheuCRandoB2DuClaaa.
nniuuuuuunuuuumuuuuuuutuiuiuuuuuuumu
8includeu"stdafx.hH
S includeu"deao . h "
Sincludeu"Random2D . hH
Sincludeu<math , h>
Sifdefu_DEBUC
SundefuTHIS.FILE
staticucharuTHIS.FILE[]-__FILE__l
Sdef ineuneWuDEBUG.NEW
Sendif
mmuuuuuuuuuuuuumuuimmuuuuuuuuuuuu
//uConstmetion/Destruction
mmmtmmumimimummuuumiiiuHHiummuuu
CRandoB2D::CRandom2D(intuiXHod,uintuiYHodu)
xListu-unewuCRandom(iXMod) ,
yLi8tu-unewuCRandoB(iYMod) ;
}
CRandoB2D. : "CRandoa2D()
{
m.PointLiat.RemoveAlK);
deleteuxLiat;
deleteuyLi3t ;
}
//
//uCet3uaurandoBupointuinutheuf ield
//
intuCRandoB2D: :CetRandom(intu*x,uintu*y)
{
*xLr"u3tLi3t->CetRandom() ;
*yu"uyLiat->CetRaadoB() ;
returnul ;
)
//
//uGetSuauuniqueupointuwithinutheufield.
//uReturnsuluifupointui3uValid,uOuifuSaturated
//
unsignedulonguCRandoB2D : : CetUmqueRandom(intu*x ,uintu*y)
<
1ongi jnaxij( ,0 ;
{
GetRandom(utiuyu) i
//uSaturated
ifu(max++u>uiiniquePointsLeft()u)
{
returnu(0) ;
}
}uwhileu(uTRUEu--uiiiLi3t(uCPoint(u*x,u"y)u)u);
//uAdduitutoutheulistuofuasedunumbera
insertSorted(u*x,u*yu) '
//uReturnutheunumberuofuuniqueupointSuleft
roturnu(uimiquePoint8Left()u) ;
}
//
//uReturnsuluilu8-upc-intuiSualreadyuinutheupointuli3t ,u0uifunot-
//
B00LuCRandom2D : : inLiat(CPoiatupoint)
{
//ulautbisunumberualraadyuinutheulist?
POSITIONuposu-uB_PointList.GetHeadPosition();
BOOLubDoneu-uFALSE ;
BOOLublnListu-uFALSEju/ZuAasuaeunotuinulist
m. InsartPosValidu-uPALSE ;
foru(ulonguiu-uO;uiu<uB PointList .CetCount()uAAuFALSEu"ubDone;ui'-+u)
{
intulistXu-uB.PointList -GetAt (upoau) . x ;
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ifu(uliatXu>upoint.xu)
{
//uAcceptiuPointuiSunotuinutheuliBt
bDoneu-uTRUE ;
bInLiatu-uFALSE;
m_InBertPosu-upo8 ;
m.InBertPoaValidu-uTRUE;
}
elaauifu(uliatXu--upoint.Xu&fcuB_PointLiBt.GetAt(pOB) .yu""upint -y)
//uRe3ect:uPointualreadyuinulist
bDoneu-uTRUE[
blnListy-uTRUE;
}
also
{
m.PointList.CetNext(pos) ;
}
}
return(ubInLi3tu) ;
//
//uThi3ufunctionugetsuauuniqueupointuthatulie8uwithinutheutwouradiiuofutheufield.
//u^u^illubeupoaitive ,uYuisutran3latedutOubeLj+uOru-uanduthereforeu(^>')uMillureBideuinuquadsuIuanduIV.
//uReturnaunon-zer0uifuPoiitui8uValid,u0uifunoumorBuuniqueupointauareuavailable.
//
un3ignedulonguCRandom2D: :CatUniqueRandom(intu*x,uintu*y lL,intuiInnerRad,uintuiOuterRad)
{
int iYTrans;
intuiXTrans ;
doubleuiRadiu3 ;
intuiYOffu-uyList->GotHod()uul;
// doublBudMaxPointau-
// ((3.14159uu(i0uterRad*i0uterRad)u)u-u(3-l'1159u*udInnerFLad*iInner[lad)))/2;
uhileu(uGetUniqueRandom(uX,uyu)u!"u0u)u//uUiitilutfe'reuOutuofupoints
{
//uTran8lateuYut0uCenterubaseduCoordinate3,u*XuiSuassumed
iYTransu-u*yu-uiYOff [
iXTranau"u*t;
//uCalculatauthi3upoiat'suradiusurelativeutOuCenter
iRadiU3u-usqrt(u(iXTran3+iXTrans)u+udYTran3u"uiYTran3)u) I
//uPointuisuuithmuboundSuaoureturn
ifu(uiRadiU3u>uiInnerRaduA4uiRadiu3u<uiDuterRadu)
{
//uReturnucenteruhaseduCoordinates .
*yu"uiYTrana ;
return (ulu):u//uYeB
}
return (uOu) ;u//uE*haustec'uLUl:''a,ueuPinta
}
unsignedulonguCRandom2D: jGetRaDdomCintu'x.uintu'y .uintuilanerRad.uintuiOuterRad)
{
int iYTrans;
intuiXTrans;
doubleuiRadius ;
intuiYOffu-uyList->GetHod()uul;
doubleudHaxPointSu"
((3.14159uud0uterRad*i0uterRad)u)u-u(3.14159uudInnerRadiInnerRad))>/2;
whileu(uGetRandom(uX,uyu)u'-u0u)u//uUntiluMe'reooutuOfupoints
{
//uTranslateuYutOuCenterubaseduCoordinateB,u+XuiSuasuBed
iYTransu-u*yu-uiYOff ;
iXTransu"u*x;
//uCalculateuthisupoint ' suradiu8urelativeutOuCenter
iRadiusu-uaqrt(udXTrana*iXTrans)u+udVTran9u*ui'nTan3)u);
//uPointuiSuwithinuboundBu3oureturn
ifu(uiftadiuBu>uiInnerRaduttuiRadiuBu<uiOu*rRadu)
{
//uRoturnuCenterubaseduCoordinates .
*yu"uiTTrans ;
return (u(un3ignedulong)dMaxPointsu) ;u//uYe3
}
>
return(uOu) ;u//uE*bausteduuni(lueuPints
}
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//uinsert8uintOupointulistuaortedubyui
voiduCRandoa2D : ; in8ertSorted(intux ,uintuy)
ifu(uTRUEu--uB-InsortPoBValidu)
{
B.InsertPosValidu-uFALSE;
m_PointLiBt.In8ertBefore(uB.IneertPoB,uCPoint(ux,uyu)u);
//uHandleuemptyuBetuCaBe
el3auifuCuTRUEu--1Jm.PointList.l8Empty()u)
{
m.PoiatLiat . AddHead(uCPoint (ux ,uyu)u) i
}
//uHandleulastupointucaae
else
{
m_PointLi3t.AddTail(uCPoint(ux,uyL,)u);
}
}
longuCRandom2D : :uniquePoint8Loft()
<
returnu(u(xList->CetHod()uLJyLiat->CetMod()u)u-um PointLi9t.CetCount()u) ;
}
//uRandom2D .h : uinterfaceuforutheuCRandom2DuclaBa .
//
uiuuuuit/mmtumuumumumuummuumummu
8ifu!defined(AFX.RAND0M2D_H__C3FF7783_7D88_llD3_812F_AFAO76075CCl__INCLUDED.)
BdefineuAFX_RAND0H2D.H._C3FF7783.7D88.11D3_812F_AFAO76075CCl__INCLUDED_
8includeu"Random . h" //uAddedubyuCla8sView
Bifu-HSC.VERu^ulOOO
Bpragmauonce
Bendifu//u_HSC_VERu>u1000
cla3BUCRandoa2D
{
public:
unsignedulonguCetUniqueRaxdoB(uintu*x,uintu*y,uintuiInnerRad,uintuiCTiterRadu) ;
unsignedulonguGetUniqueRandomCuintu'x.ui^tu'y) I
intuCetRandoa(uintu*x,uintu*y) ;
unaignedulonguGetRandomdntu*x,uintu*y,uintuiInnerRad,uJ.ntuiOuterRad) ;
CRandom2D(intuiXMod,uintuiYModu);
virtualu"CRandom2D() ;
private:
BOOLum.InaertPosValid;
POSITIONua.InsertPos ;
voiduinsertSorted(uintux,uintuy) ;
BOOLuinListCuCPoiatupointu) ;
CListu<CPoint,CPoint>um_PointList;
CRandomu*uy--iat ;
CRandomu'uiList ;
protected:
longuuniquePointsLeft() ;
};
SendifL,//u,defined(AFX_RAND0M2D_H__C3FF7783_7D88.11D3_812F_AFA076O75CCl_.INCLUDED_)
//uRandomHatrix . cpp : uimplementationuofutheuCRandomMatriXuclaas.
//
llHUiltiUllUUII/l/IUU/llllllUUUIllllUUUUUIfiill/lllUU
8includeu"stdafx.h"
8includeu"deao
8includeu"RandomHatrix.hn
flifdefu.DEBUC
SundefuTHIS.FILE
staticuchaxuTHIS.FILE[]-..FILE__,
SdefineuneWuDEBUG.NEU
Sendif
mumumuumummumuummumuumuummum
//uConstruction/Destruction
ummuuumuiumimuumuiuuuumuumuuumuu
CRAndomMatni: :CRandomMatrix(uun3ignedulonguulSeedO,uunsignedulonguulSeedl)
{
//m_iColsu-uCols;
//m_iRoU8u"Lirows ;
CHatrix(u"RandoBuHatrix"u) i
//uCreateuandugenerateuaugolduCodaugenerator
96
m_goldcodeu-unewuCColdCode(uUlSeedO,uulSeedlu);
}
CRandoaHatrix: : "CRandoaMatrixO
{
ifu(uB-goldcodeu)udeleteuB_goldcode;
>
//
//uGeneratesuauaatriXuSubstitutingu'zero'ufortjrandomuOuvalueeuandu'one'ufor
//urandomuluvalues .
//
voiduCRandomMatrix : : randomHappad(uintuiCole ,uintuiRowfl , udoubleuzero , udoubleuona , uB00LubTranspo8edu/*u-uFALSEu*/u)
{
ifuCarray)udelete(array) ;
arrayu"unMudoubleu[iRowBuuiCol8] ;
ifu(bTranspoaed)
{
row8u"uiCols;
colau^ui?.ava \
foru(intuiu-ul ;uiu<~uCola ;ui++)
{
foru(intuju"ul;uju<"urows;uj*+)
{
charutheValueu"uB_goldcod6->CetNextBit() ;
ifu(utheValueu--uOu)
{
set(ui,uj ,u(double)zero) ;
}
else
{
aet(ui,uj ,u(doubla)oneu) ;
}
}
}
}
else
{
colSu"uiCol3;
rowsu-uiR0U3;
foru(intuju~ul ;uju<"urous ; uj *+)
{
foru(intuiu-ul ;uiu<"uCols ;ui++)
{
chaxutheValueu,'uB_goldcode->GetNextBit() ;
ifu(utheValueu"uOu)
t
3et(ui.uj .u(double)zero) ;
}
else
{
aet(ui,uj ,u (double)oneu) i
}
}
}
)
//
//uCenerateauauBatriXuaubBtitutingu'zoro'uforurandoBuOuvalueSuandu'one ufor
//urandoBuluvalue8-uTbeuBatrixuiSuroturnedutOutheuuser.
//
CHatriXuCRandomHatrix : : GnerateHatrix(doubleuzero , udoubleuone)
{
CHatriXutheHatrixC"ColduCodaH,uB.iCol3,um_iRow3u);
foru(uinuiu-uO;uiu<uB_iCols;ui++u)
{
foru(uintuju-uO;uju<uB_iRows;uj**u)
{
charuthaValueu-uB_goldcode->GetNextBit() ;
ifu(utheValueu--uOu)
(
theHatrix.Bet(ui+l,uj+l.u(double)zero);
}
else
{
theHatrix.8et(ui+l,uj*l.u(double)oneLJ);
}
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retura(utheHatrixu) ;
}
//uRandomHatrix . b : uintorfoceuforutheuCRandom*!at r ixuclaao .
//
//////////////////////////////////////////////////////////////////////
ifu!defined(AFX.RANDOHHATRIX_H__2D1407BO_90A4_HD3_812F_FA4EC90BDE66__INCLUDED_)
SdofineuAFX_RAND0HHATRIX.H._2Dl40780.90A4.11D3.B12F.FA4EC90BDE66__INCLUDED_
SifU-MSC_VERu>u1000
Spragmauonce
8eadifu//u_HSC_VERu>u1000
Sincludeu"matrix . h"
Sincludeu',ColdCode.hn
claBBuCRandomMatrixu:upublicuCHatrix
{
public:
// CMatriXuCenerateHatrixCdoubleuzero.udoubleuone) ;
CRandomHatrix(uunaignedulonguUlSeedO,uun3ignedulonguulSeedl) ;
voidurandomHapped(uintuiCol3,uiatuiRoW8,udoubleuzero,udoubleuone,uBOOLubTran3po8edu-uFALSEu) ;
virtualu~CRandomMatrix() ;
private:
// iatum_iCola;
// intum.iRows;
CColdCodeu*m_goldcode ;
};
Sendifu//u'defined(AFX.RAND0HMATRIX.H_.2D1407B0_90A4.11D3.812F_FA4EC90BDE66__INCLUDED_)
//uRandomPointa.cppu:uiBpleBentationufile
//
Sincludeu"stdafx.h"
8includau"demo . h"
8includeu"RandomPointa . h"
Sincludeu"Random.h"
8includeu<Bath.h>
Sifdefu.DEBUG
SdefmeuneUuDEBUG.NEW
SundefuTHIS.FILE
8taticL1charuTHIS_FILE[]u-u--FILE__,
Sendif
BtatiCuCon3tudoubleuPIu-u3- 14159;
littumuumumiumminimumuummuumuummmuiu
//uCRandomPointa
IHPLEHENT_SERIAL<CftandomPointa .CObject,1)
CRandomPoints: :CRandomPoints()
:m_aExpansionType(NO_EXP) ,
m_pPointHash(NULL)
{
}
CRandomPointa: : "CRandoaPointsO
{
// a.PointArray.ReBoveAllO;
deleteuB.pPointHaah;
}
tllilllllllllllllllUIIIIIII/UIIIIIIIUtlllUIIIIIIIIIIIIIIUIIIIIIIIIIIIIll
//UCRandoaPointsuaes8ageuhandlers
voiduCRandoaPoints : : Serialize (CArchivefcuai)
{
//ucallubaseuclaaaufunctionufirst
uuuucOb]ect::Serialize(uaru) :
longunPointSu-uCetPointsAvailable ( ) ;
ifu(ar.IsStoring())
{ //ustonngucode
axu<<unPiats!
>
else
{ //uloadingucode
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aru>>unPointa ;
longuCRandomPointsi iGeneratedatuilnnerRad.uintuiOuterRad.ulongunHaxNeededu)
ASSERT (uiIanerRadu<uiOuterRadu) ;
//uDeleteutheuCurrontutable .
iru(ua_pPointHaahu ! -uNULLu)
{
deleteum.pPointHaflh;
)
//uComputeutheijmaximumuSuofupoint8u( inuaubal fucircle)
doubleudPointaInCircleu-
((PIu*uPOw((iDuterRadu+u3),2))u-u(PIu*uPow((ilDiierRadu-u3),2)1J)u)/2;
//uBuilduBunewutable .
m_pPointHashu-uneUuCHash(LJ(long)dPointaInCircleu);
return (ugenerateEighthCircle(uiInnerRad,uiOuterRad,unMaxNeededu)u) i
}
longuCRandomPointa: :generateEighthCircle(uintuiInnerRad,uintuiOuterrlad,ulongunHaxNeededu)
{
8taticudoubleuSIN45u-uuO. 7071067811865;
longunlndexu"u0 '
II doubleuiRadiU3;
CRandomurandoa(ulu)
doubleudHaxYu-ui0uterRadSIN45;
CRandomurandY(udnt)dHaxYu) ;
B.pPointHash->RemoveAll ( ) ;
foru(uintuyCounteru"uO;uyCounteru<u(int)dMaxYuWunIndeXu<unH*utfeeded;uyCounter++u)
{
lnguyu"urandY.GetUniqueRandom() ^//uPickuaurandomuyuinurange
ASSERT (uyu!-u-lu);
doublauoppu-uy;
//uComputOijtheuinneruXulocation.
doubleuthetau-uas"i(uopp/sqrt(upow(uiInnerRad,2)u+uPou(0PPi2)u)u) :
doublaudXHiauuiInnerRad*co3 (uthetau) ;
//uComputeutheuouteruXulocat ion .
thetau-uO8in(u0pp/Bqrt(upow(ui0uterRad,2)u+uPou(oPP.2)u)u) '.
doubleudXHaxu-uiOuterRad*coa (uthetau) ;
foru(ulonguXu-u(long)dXHin;uXu<udXHaxLrfttunIndeXu<unMaxNeeded;ux++u)
{
ifu(uXu>uyu)u//uAvoiduXu-uYupointB
{
nIndex+-2;u//uOKu,uauI'llugiVBu'eaiu50,/.uextraupoints
//uCalculateuthi8uPoint'auradiuSurelativeutoucenter
// iRadiU3u-uaqrt(ud*x)u+u(y*y)u):
//uPointuiautfithinuboundSuaurflcord
// ifu(uiRdiusu>uiInnerRaduft4uiRadiu3u<ui0>iterRadu)
// {
//
//uThiBusegaentuOfuCodeuaddsuinupointSutOuf illuoutuan
//ueighthuOfuauCircleuintOuauhalfuCircle.uThiSuisuquicker
//uthanugenerat ingutheupointsuoneybyuone . uAlso , utheupoint3
//uareuaddedutOutheulistuinuaupseudo-randomufa3hion.uThis
//uallowSutheu'GetUniqueRandoo'ufunctionutOuoperate
//uquicklyubyuPpinguP0lntBuoffutbeulist.
CPointupoint(ux,uyu) i
//uRandomize
random.SotHod(ua_pPointHa3h->GetSize()u) ;
//ulnsertutheupoint . . .
B_pPointHash->SetAtu(urani:,,:|B.GotRandoB() ,upointu) ;
//u . itsuInverse . . .
CPointuinvPoint;
invPoint .Xu-uP"int^y-
invPoint . yu-upoiat x '
m_pPointHash->SetAtu(urajidom.CetRandom() ,uinvPointu) ;
//u. . .ltSunegativeuyupar*061"-
point . yu-u-l 'point . y ;
B._pPointHash->SetAtu(urandoB.GetRandoB() ,upointu) ;
//u. duitsuinveraeunegativeuyupartner.
invPoint . yu-u-i'invPoint . y ;
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B.pPointHaeh->SotAtu(urandoa.CetRandoa(),uinvPointu);
// }
}
I
return(uGetPointsAvailable ( )u) ;
>
voiduCRandoaPoints: :Save(CStringuSzFileName)
(
//
//uSerializeutbeuclaaa
//
CFilautheFile;
theFile.OpenCuazFiloNaBe.uCFile: :aodeCreateuluCFile: :modeWrite);
CArchiveuarchive(ttheFile,uCArchive: : store);
archive .WriteObject (uthiau) ;
archive.ClosaO ;
thaFile.Closed;
}
voiduCRandoaPoints : :0pen(CStringu3zFileName)
{
CRandoBpointSu'pRandoaPoints ;
//uDeserializa
CFileutheFile;
theFile.Dpen(u3zFileNaaa,uCFile: :modoRead);
CArcbiveuarchiva (fttheFile , uCArchive : : load) j
pRandoBpointsu-1J(CRandoBPoints)uarchiva.ReadObject(uRUNTIHE_CLASS(CRandoBPoints)u);
archive.CloaeO;
theFile.Closed;
longuCRandoaPoints: :CetUniqueRandOB(intu*x,uintu*y)
{
// CRandomurandom(ua_pPointHasb->GetSize()u) ;
ataticylongunlndex;
nIndexu"unIndeXuV,a_pPointHa8h->CetCountO ;
CPointupointu"uB_pPointHash->GetAt (u*nlndexu) ;
a_pPointHash->ReaoveAt (unlndexu) ;
Xu-upomt.x;
*yu"uPoint.y;
returntuCetPointBAvailabloOu) ;
>
longuCRandomPointa: :CetPointsAvailable()
{
longunPointsAvailablBu-u0:
lfutuB.pPointHashu'-uNULLu)
{
nPointsAvailableu-ua_pPointHash->GetCount() ;
}
return(unPointsAvailableu) ;
}
Sifyldef ined(AFX.RANDQHPOINTS.H..60F307AO_D63F_llD3_812F_C4A5D1255B61__INCLUDED_)
SdefineuAFX.RAND0HP0INTS_H__60F3O7A0_D63F_llD3_812F_C4A5D12S5B61__INCLUDED_
8ifu_HSC_VERu>ul000
SpragBBuonce
Sendifu//u_MSC_VERu>u1000
//uRandoaPoints.huiubeaderufile
//
Sincludeu<afxtampl . h>
Bincludeu'Hash.b"
IlltlllllltlllllllllllllllllllllllUIIIIIIIUIIIIIllltllllUlllllllllllllllll
//uCRandomPointSuwindow
clasBuCRaadomPointBuiuPubliCuCObject
(
//uConatruction
public:
CRandomPointsO ;
//uAttributes
public:
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//uOperations
public:
//uOverridas
//uClaasWizardugenerateduVirtualufunctionuoverrideB
//{{AFX.VIRTUAL(CRandomPointa)
public:
virtualuVoiduSerialize(CArchiveAuar) ;
//}}AFX_VIRTUAL
//ulapleaentation
public:
loaguCatPointsAvailableO ;
longuGetUniqueRandoB(uintu*x,uintuyu);
voiduOpen(uCStringuazFileNaBeu) ;
voiduSave(uCStringuf ilenaaeu) ,
typedefuenuau{uNO_EXPu-uO,uEICHTH_TO_HALF.EXPu}uEXPANSION_TYPE;
longuGenerate(uintuiInnerRad,uintuiOuterRad,ulongunHaxNeededu),
virtunlu~CRandoaPoints() ;
//uCenerateduBeasageumapufunctions
protected:
DECLARE_SERIAL(uCRandomPoint3u)
lcngugenerateEighthCircledntuilnnerRad.uintuiOuterRad.ulongunHaxNeededu) ,
// CLiBtu<CPoint,uCPoint>uB_PointArray;
CHashu*B_pPointHaah;
longuB.eExpanaionType;
};
iuutiiiuiuuuuuuuutmumtuuilltmum/iliumu111uu111u
//{{AFX.INSERT.LOCATION}}
//uHicro3oftuViaualuC*+uwilluinBertuadditionaludeclarationsuiBmediatelyubeforeutheuproviousuline.
Sendifu//u!definad(AFX_RAND0HP0INTS_H..60F307A0.D63F_llD3_812F_C4A5D1255B61__INCLUDED_)
//uSpatialHark. cpp:uiBplementationuOfutheuCSpatialMarkuclas3 .
//
m111miitmmu1111miliummimiiimiiilliniummum
8includou"stdafx.h"
8includeu"demo.h"
8includeu"ciaage.hH
Sincludeu"SpatialHark.h"
8includau"KeyFileWriter . h"
8includeu"BitSplice.h"
8includeu"RandoB2D.h"
8includeu"CRC16.h"
8includeu"golay23.h"
Sifdefu.DEBUC
SundefuTHIS.FILE
atatiCuCharuTHIS_FILE[]-._FILE__,
SdefiaeunewuDEBUC.NEW
Bendif
conatuintuBitHaflk[]u-
u{uOxFF , uOxFE , u0xFC , u0xF8 ,
u0xF0 , uOxEO , uOxCO , uOxBO , u0x00u} ;
Ullllllllllltlllltllllllllllllllll/IUIIIIIIIUIItlllllllllllllllllll
//uConstruction/Destructioa
luiituumiiimmmiiimuiiiiiuimimuiiiimmuiiimu
CSpatialHark: :CSpatialHark()
{
a.iBlueBitau-ul;
m_iRepeatu"ul;
}
CSpatialHark: . CSpatialHarkO
(
}
voiduCSpatialMark: :SetBlueBitsdntuiBit8)
{
m_iBlueBitauuiBit3;
}
voiduCSpatialMark: :SetRepeat(intuiRepeat)
{
B_iRepeatu"uiRepeat;
}
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intuCSpatialMark :SetWatermark(CImagou image,uCStringuBzHark,uCStringuBzKeyFi la)
{
ASSERT(uinageu!-uNULLu) i
CKoyFileWriter keyFile;
CRandom2DuxyRand(uiaage->GotWldth() ,uiBage->CetHeightOu) ;
CCRC16ucrc;
//uCopyutouaubytubuffer
byteutheMoasage[512] ;
strcpy (u(charu*)theHeBsage,uszHarku) ;
intutbeHeBBageLengthu~uBtrlen(u(charu*)theHeasage) ;
//uGolayuencodeutheudate
byteutheColayMessago[1024] ;
longutheGolayMeBsageLengthu-uO ;
golay.encode(utbeHesBago,utheHeBsageLength,utheColayHes8age,utheColayHeeaageLengtbu) ;
//uCoaputeuauCRCuofutheugolayudata
m.uiHaaaagoCRCu'ucrc. count. crc(utheColByHeaBage,utheColayMeSBageLengthu) ,
m_sHeaBageLengtbu"u(ahort)theColByHe3sageLength;
//uEmbedutheudata
foru(uintuiu"uG;uiu<uB.iRepeat;ui++u)
{
CBitSpliceuraplice(utheGolayMeBBago1u(abort)theColayHe33ageLengthu) ;
intuiNumSplitsu-u(theGolayHoBBagoLengtb*8)/m_iBlueBits;
foru(uiotuju-uO;uju<uiNuaSplits;uj++u)
{
intux,uy;
byteur .ug.ub;
byteubit;
//uCetuaurandomulocationuinutheyimage
xyRand.CetUniqueRandom(fcx,&y) ;
image->CetRCB(x,uy,u'*,,Lrfcg,u*bu);
//uReplaceutheulouuhit(3)uwithu8pliceubit(B)
rsplico . GetNibble (u*bit ,uB.iBlueBitsu) ; u//uGetutheuspli t
bu-ubuAuBitMasktB.iBlueBita] ;uu//uHaakuOffubit8utou0
bu"ubulubit;u//u'0R'uiOuOuruBplit
//uEmbedutheunewubyte
image->SotRCBu(u3C,uy.ur,ug.ubu);
keyFile.SetPoint(ux,uyu) I
}
}
//uWriteutbeukeyfile
keyFile .SetBlueBits(m_iBlueBits);
keyFile . SetHoaaage (szHark) ;
keyFile. SetRepoat(m.iRepeat) ;
keyFile.m.uiMessageCRCu-uB.uiMeeBageCRC;
keyFile. .BMesBageLengthu-uB.sMesBageLength;
CFilautheFile;
tbeFile , 0pen(u8zKeyFile . uCFile : :modeCreateu I uCFile : : modeWnte) ;
CArchiveuarchive(ttheFile,uCArchive: : store);
archive .WritaObject(LJtkeyFileiJ);
archive.CloaeO;
theFile.Closed;
returnul;
}
intuCSpatialHark: :CetWatermark(CImagauiaage,uCStringuSzKeyFile)
{
CKeyFileWriter pKeyFile;
BOOLubDacodedu-uFALSE ;
//uReaduthOukeyfile
CFileutheFile;
theFile.OpenCuBzKeyFile,uCFile: :modeRead);
CArchiveuarchive(A-theFile,uCArchive::loed);
archive.CloaeO ;
tbeFile.Closed;
m.iBlueBitsu-upKyFlle->GetBlueBitaO;
CStringuBzHarky-upKeyFile-^etHessaged;
B_iRepaatu-upKyFile->GetRepeatO ;
m_uiMessageCRCu-upKyFile->m_uiHessageCRC;
m_BHes3ageLengthu-upKeyFile->m_aMessageLength;
byteutheGolayHesBage[1024] ;
longuthaGolayHeBsageLengthu-uB-aHessageLength;
byteutheHes3age[512] ;
1ongutheHessageLengthu"uO \
CCRC16ucrc;
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foru(uintuiu-uOiuiu<uB_iRepeatufcfculbDecoded;ui++u)
momset(u(charu*)theColayMeBaage,u0,ul024u);
CBitSpliceuUBpllce(utheGolayHeasago ,u1024u) ;
intuiNumSplitBu-ufB-BHesBageLength'Bj/m.iBlueBitB;
foru(uintuju-uO;uju<uiNumSplitB;uJ+*u)
{
intux,uy;
byteur,ug,ub;
pKeyFile->CetPoint (u*x ,u*yu) i
image->CetRGB(x,uylLJftr,LJ*g,u*bu);
wBplice.PutNibble(ub,um lBlueBitau) ;
}
//uCoulduadduSomauCodeuhareutOucheckumultipleupaflses
//uUseumultipleuaessageureadButOuaaaeBbleuoneumeasage.
//uForunowuI'llujuatuquituifuIuknowuituisuright.
ifu(ucrc.count_crc(uthoColayHeo3age,ua_aHessageLengthu)u"ua_uiHeBaageCRCu)
TRACE(u"CRCuPasaed ! Hu) ;
bDecodedu-uTRUE;
}
golay.decode (utheGolayMassage , utheColayHe3SageLengtb, uthoMessage , ufttheHesaageLengthy) ;
TRACE(uH'/.s\n',,utheHessageu) ;
}
B_3zHarku~utheMessage ;
deleteupKeyFile ;
return (ubDecodedu) ;
>
CStnoguCSpatialMark: iCetKarkO
{
return,jn_szMark ;
}
intuCSpatialHark: :GetBlueBits()
{
returnumiBlueBits ;
}
intuCSpatialMark: :CetRepeat()
{
returnua.iRepeat;
}
Z/uSpatialMark h^interfaceuforuthouCSpatialHarkudass.
//
lumiiiiiiumiiiiiiimufuiiuiuiiiiimi/iiiiuiiiimmiuu
8ifu!defined(AFX_SPATIALMARK_H._C3FF7784_7D88.11D3.812F_AFA076075CCl__INCLUDED_)
SdefineuAFX_SPATIALHARK.H..C3FF7784.7D88_llD3_812F_AFA076075CCl_. INCLUDED.
8ifu_MSC_VERu>ulO00
Spragaauonce
Sendifu//u_HSC_VERu>ulOOO
clasSuCSpatialHark
{
public:
intuGetRepeat() i
intuGatBlueBitsO ;
CStringuGetHarkO ;
iatuGetWatermark(uCImageu*iaage ,uCStringuazKeyFileu) ;
intuSetWatermark (uCImageu* image,uCStringuBzHark.uCStringuSzKayFileu);
voiduSetRepeat(uintuiRepeat) ;
voiduSetBlueBita(uintuiBits) ;
CSpatialMarkO ;
virtualu'CSpatialHarkd ;
private:
shortum.sHeasageLength;
unsigneduintuB.uiHessageCRC;
intuB.iRepeat;
intuB.iBlueBita ;
CStringuB.ezHark ;
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};
Sendifu//u'defined(AFX_SPAnALHARK.H..C3FF7784_7D88_UD3_B12F.AFA076076CCl__ICLUDED.)
//uSSHark.cppiuiapleaantBtionuOfutheuCSSHarkuClaaa.
//
mmmmmmiumiiuiuiitiiiiiiiiiiiumiiiuiiiiiiimum
8includeunatdafx.h"
Siacludeu"deBo.h"
BincludeuHciaage . b"
Bincludeu"SSHark.h"
Sincludeu-Hatrix.h"
Bincludeu"BitHapper . h"
SincludeunRandoBHatrix.hH
Sincludeu"FFT2D.hH
Sincludau"Random2D.h"
//8includeu"RandOBPoints . h"
Sincludeu',CRC16.h''
B l ik- 1 UJ, ."go'l.ay 23 h"
Siacludeu<math.b>
Sifdefu_DEBUG
8undefuTHlS_FILE
atatiCucharuTHIS_FILE[] -..FILE.. ,
SdefineuneuuDEBUG.NEW
Sendif
CFFT2DugLastFFT;
uimimummumuuumitituminiumminimititium
//uConatruction/Deatruet ion
miniumimiutuummitl11mituiliummmiimumuu
IMPLEMENT_SERIAL(CSSHark,CObject,l)
CSSHark::CSSHarkO
;a_ulSeedO(168752),
B_ulSeedl (85462) ,
a.iRevisiond),
m_szWisdoB(u_T{"")),
a_szHark(u_T("")u)<
B_szChackHark(u_T(H")u).
a.lKessagaLength(O) ,
m.uiPacketCRC(O)
{
CRandoa randoa(u32000u) ;
B_ulSeedOuu"urandoB.GetRandom() ;
B_ulSeedluu"urandoB.CetRandom() ;
thia->SetStrength(uOu) ;
thia->SetHatrixScale(uOu) ;
}
CSSHark:;"CSSHark()
{
CPointu*point ;
forudntuiu"u;uiu<uB.PointArray.GetSize() ;ui++u)
(
pointu-u(CPointu*)a_PointArray[i] ;
deleteupoint;
}
B.PointArray.RemoveAlK) ;
}
voiduCSSHark : :Serialize (CArchiveuAarchlve)
{
//ucallubaseuClaasufunctionufirst
uu//uba3euclaBSuiauC0bjectuinutbiauca3e
uuuuCObject: : Serialize (uarchivau) :
//uaoWudOutheuStuffuforuOUXuSpecifiCuClasB
uuuuif (uarchive.IsStonngdu)
{
CPointu*point ;
uuLjuijijuarcbiveu<<uB_iRavision;
archiveu<<uB_iHessageBits;
archiveu<<uB-<iStrength;
archiveu<<uB.iMatrixScale;
archiveu<<uB-ulSeedO ;
archiveu<<uB_ulSeedl ;
archiveuua.PointArray . GetSize ( ) ;
ford(intuiu-uO; uiu<uB-PointArray.CetSize();ui++u)
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{
pointL.-u(GPointu)m.PointArray [i] *
arcbiveuu*point ;
}
archiveu<<ua_azWiadom;
archivauuB_szChackHark ;
archiveuuB_uiPacketCRC;
archiveu<<uB_uiHeBsageCRC;
archiveuuB_lHeaaageLength;
}
uuuu
longulSize;
CPointupoint ,
uuuuuuuu-rcbivau>>uB_iReviaion;
arcbivau>>uB.iHe3sageBita ;
archiveu>>uB_dStrength ;
archlveuua.iHatnxScale;
archiveu>>uB-UlSeedO ;
archiveu>>LiB_ulSeedl ;
archiveu>>ulSize ;
foru(uintuiu-uO;uiu<ulsii;ui++u)
{
archiveu>>upoint ;
setPoint (upoint .x,upoint.yu) ;
}
archiveu>>uB.3zWi3dom;
archiveu>>um_szCheckHark;
arcbiveuua_uiPacketCRC;
archiveu>>ua_uiHeB3ageCRC;
archiveu>>uB_lHe33ageLength;
}
BOOLuCSSHark : :SetWaterBBrk(ClBageu*iBage,uCStringuSzHark,uBO0LubU3eLaatFFTu/*u-uFALSEu*/u)
{
BOOLubEncodedu-uTRUE ;
B.szCheckHarku-uSzHark;
//
//uRuildutheuSpreaduSpectruBuMessaga
//
CMatriXutheHesBageu-uCreateSpraadSpectruBHeasage(u8zHarkLj) ;
// CStringuBzTeop;
// DecodeSpreadSpectruaHe3sage(theMesaage,uszTeBPu) ;u//uVerifyuSSuCoding
//
//ulnjectutheuBessage
//uAssuBesuau3quareuiBage
//
CFFT2Dufft ;
ifu(uFALSEu"ub03eLa3tFFTu)
{
CFFT2DuteapFFT(uO,uO,uiBage->GetWidth() ,uimage->GetHeightO.um.azWiadomu) ;
fftu-uteapFFT;
}
else
{
fftu-ugLastFFT;
}
intuX.ij;
intubalfxu-ut .GetFFTWidthOuul;
intui InnerRadu"uhalfx/3;
intui0uterRadu-u(balfx*7)/8;
// CRandoaPointSuxyRand;
// xyRand.Generate (uilnnerRad.uiOuterRad.utbeHessage.sizeydu);
CRandoa2DuxyRand(uiOu':orRad,u2*iOuterRadu) ;
TRACE(u"Eneodingu'/.d\n"JUutbeHessage.3izey()u);
// TRACE(uMHaXuPoint3uXd\n",u3tyRand.CetPointsAvailable()u);
// ifLJ(uXyRand.GetPointsAvailable()u>-utbeHesaage.sizey()u)
// {
//
//uDoutheuFFT
ifuCuFALSEuubUaeLaatFFTu)
{
fft.fwdFFT(uimageu);
gLaatFFTu-u**t ;
}
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//
//uCodeuthOumessagaubitauinurandoBulocationa
'orL,(uintuiu"u;uiu<utheHeaaage.Blzey()u;ui',",'u)
{
xyRand.GetRandoatuftx.uiy.uiInnerRad.uiOuterRadu);
setPointCuX.uyu) ;
fft.AddMagnitude(uBLUE_PLANE,uX.uy.utbeHeasago.get(ul,uiu+ulu)u);
// ifu(udu'^5O)u"u0u)uTRACE(uH(%d):%d,);d\r",ui,uX,uyu)i
//
Z/uDoutheuIFFT
fft.invFFT(iBage);
B.szWisdoBu-ufft.CetWisdoaO ;
tft . SaveHagnitudeLocationsImage ( ) ;
// }
// else
// {
// bEncodedu-uFALSE;
// }
return(ubEncodedu) ;
)
CHatrixuCSSHark . . CreateSpreadSpectmmHeasage (CStringu*szMark)
{
//uGopyutouBubyteubuffer
byteutheHessage[Sl2] ;
mease t(L,theMeS3age,u0,u512u) ,
strcpy(u(charu*)tbeMessage ,uazHarku) ;
intutheHes3ageLengT:hu-uatrlen(u(charu*)theHeBBage) ;
r7uColayuencodeutheudata
byteutheGolayMessage[l024] ;
longutheGolayMessageLengthu-uO;
golay.encode^theMessage.utheHessageLength.utheColayMeaaage.ufttheColayHessageLengthu) ,
//uCoaputeutheuCRCuofutheumessageudata
// GolayucanuadduUputOu2unullubyte3uontOutheume3Bageulengtau uaakeusureutb.eHe3sageui3
// largeuenoughutouhandleuthiSututhatutheutheHeasageuiSunulledupriorytOuUse.
// Al30ugolayume3sageuiSu2XutheusizeuofutheuresizeduthaHes3ageubuffor.
CCRC16ucrc;
m_uiHessageCRCu"Ljcrc.couat_crc(utheHe3sage,u(tbeGolayHaaaageLength/2)u) ;
//uComputeuBuCRCuofutbeugolayudata
a_uiPacketCRCu"ucrc. count.crc(utbeColayMe3sage,utheColayMessageLengthu) ;
//uHaputheubituvectoruOu->ul.ulu->u-l
CBitMapparubitHapper(utheGolayHessage,u (short)theGolayMessageLangthu) ;
bitHapper.DoHapping(ul.u"lu) i
theBitVectoru"ubitMapper.CatVector () ;
// theBitVector.dumpTraceO ;
//uBuildutheugolduCodeuBatrix
B.iHessageBitSu'u^'^beGolayHessageLength;
CRandoBHatriXutheColdMatrix(uB_ulSeedO,uB_ulSeedlu);
// thaColdMatrii.randoBHapped(uB_iHessageBit8,u(a_iHe3sageBit3+l)B_iHatrixScale,ul-0,u-l-0u) ;
theGoldHatrix.randomMapped(ua_iHessageBitB,u(B_iHe8sageBits+l)a_iHatrixScale,u1.0"m_dStrength,u-1.0m_dStrengthu) ;
//uCreateutheuspreaduSpectruauBes3age
CHatriXutheOaegaMatriXu^utbeGoldMatriXu^utbeBitVector;
// theOBegaMatriXu-utheOBegaMatriXu*uB-dStrength;u//uStrength
return(utbeOmegaMatriXu) ;
}
voiduCSSHark: :SetStrength(intuiStrength)
{
B_dStrengthu"u(double)iStreagth;
}
voiduCSSHark: :SetHatrixScale(intuiMatrixScale]
{
B_iHatrixScaleu"uiMatrixScale;
}
voiduCSSHark: . aetPointdntuX.uintuy)
CPointu*pointu-uaewuCPoint(ux,uy) ;
m_PointArray.Add(u(CObjectu*)poiatu) .
}
BOOLuCSSHark : :CetWateraark(ClBageu*iaage)
{
//
//uDouthouFFT
106
//
CFFT2Dufft(u0,u0,uiraage->GetWidth(),uiBage->GetHeight(),ua_azWiadomu);
fft.fwdFFT(ulBBgeu);
//
//uPickuOUtutheupointa
//
CHatrixuthe0megaHatrix(u',DocodeuHatrix,',ul,uB_PointArray.Cet3ize()L));
CPointupoint;
foru(uintulu"uO;uiu<uB_PointArray.GetSize();ui++u)
{
pointu-u(CPointu )m_PointArray.ElementAt(i) ;
theOmegaMatrix.Bet(ul,uiu+ul,ufft.GetHagnitude(uBLUE_PLANE,upoint->x,upoint->yu)u);
//
//uRecreateutheuaeaaaga
//
returnu(LiDecodeSpread5pectruBHeBsage(utheOBegaMatrix,um BzHarku)u) ;
}
BOOLuCSSHark : :DecodeSpreadSpectrumHeaoage(CMatrixuttheOmegaMatrix,uCStringuftazHark,uBOOLubInvertLogic)
//
//uRecreateutheugolduCodoumatriXu(Transposed)
//
CRandoaHatriXutheInver3eColdMatrix(uB_ulSeedO,uB_ulSeedlu) ;
theInver3eGoldHatrix.rand0BMapped(uB_iHe3sageBits.u(m_iHo3sageBits+l)*m_iHatrixScale,ul.0,u-lAtlUTRUEu);
//
//uTranaposeuit
//
// CHatrixuthelnverseColdHatriXu-utheGoldHatrix.tO;
//
//uRecreateutheuBessageuBatrix
//
CMatriXutheBitau-utheInverseGoldMatrixu*utheOmegaHatrix;
// theBits,dumpTrace();
//uHapubackutheubits
byteutheGolayHeasage[1024] ;
longutheGolayHeasageLengthu"uB-iMessageBit3/8;
byteutheMessage[512] ;
longutheMessageLength;
mem3et(u(charu*)theGolayHessage,u0,u1024u) ;
meBset(u(charu*)theMessage,uO,u512u);
CBitKapper vectorHapper(utheGolayHea3age ,u(short)tbeGolayMessageLengthu) ;
ifu(ubInvertLogicu)
{
vectorHapper.DoThreaholdMapping(utheBits,uO,uO,ulu) ;
}
else
{
vectorHapper.DoThresholdHapping(utheBit3,u<J,u*.uOu) ;
}
//
/ /uCbeckutheuCRCuofutheuColayuData
CCRC16uCrc;
BOOLubPacketCRCDecodedu-uFALSE ;
ifu(uCrc.count_crc(utheGolayHessage,utheGolayMe3sageLengthu)u""ua_uiPacketCRCu)
{
TRACE(u"PacketuCRCuPas3ed. . An"u) ;
bPacketCRCDecodedu-uTRUE;
}
else
{
TRACE(uHPacketuCRCuFaa led . . . \n"u) ;
}
//
//uColayuDecode
golay.decode(utheGolayMessage,utheGolayHes3ageLength,utheHo3sage,LAtheHe3sageLengthu);
TRACE(u"y.s\n",utheHessageu) ;
//
//uCheckutheuCRCuofutheuBessage
BOOLubMessageCRCDecodedu-uFALSE;
ifuCucrc-C0UIlt-crcCutheHes8age,uthaHe3aageLengthu)u"ua_uiHessageCRCu)
{
TRACEd/'HesaageuCRCyPassed. . ."u) :
bMessageCRCDecodedu-uTRUE;
}
else
{
TRACE(u"HessageuCRCuFailed . . . "u) .
}
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azHark.Format(u"'/,a"
,utheHesBageu) i
ifLI(ubHe3eageCRCDecodeduA&ulbPacketCRCDecodedu)
{
B.bColayHelpedu-uTRUE;
}
else
<
B_bGolayHelpedu-uFAL5E;
}
return(ubHessageCRCDecodedu) ;
}
CStringuCSSMark: :CetHark()
{
returnuB.azMark |
}
intuCSSHark: :GetHatrixScale()
{
roturnua.iMatrixScale;
}
intuCSSHark: :GetStrength()
{
returnuint(B.dStrength) ;
}
//uSSHark . h:uinterfaceuforutheuCSSHarkucla3B .
//
/iiiiiiiimiimuiimuuuminititmitituiiiiiuumiimuu
Sifuidefined(AFX_SSHARK_H_.4E08C420_9166_HD3_812F_B925DC7BBF66__lNCLUDED_)
SdefineuAFX_SSHARK_H__4E08C420.9168_llD3_B12F_B925DC7BBF66._INCLUDED_
Siacludeu'aatrix.b" //uAddedubyuClaa8View
Sifu_MSC_VERu>ul00O
Spragmauonce
Sendifu//u-MSC_VERu>ulOOO
#includeu<afxtempl ,h>
couatuiatuSS.DEFAULT.SCALEu-uSCO ;
coastuiatuSS_DEFAULT_STRENGTHu-u5 ;
con3tuCStringuSS_HESSAGE_KEYu-Li"DefaultuHeaBttge";
conatuCStringuSS_STRENGTH_KEYu-u"DefaultuStrength";
con8tuCStringuSS_SCALE_KEYu"u"DefaultuScale";
clas3uCSSHarkuu:uPublicuC0bjoct
{
public :
BOOLuB.bColayHelped ;
intuCetStrengthO ;
intuCetMatrixScale() ;
CStringuGetHarkO;
BOOLuCetWaterBark(uGIaageu*iBageu) .
voiduSetHatrixScale (uintuiHatrixScaleu) !
voiduSetStreagth(uintuiStrangthu) ;
BOOLuSetWatermark(uCImageu*image ,uCStringuBessage.uBOOLubUBeLastFFTu-uFALSEu) ;
voiduSerialize(CArchiveutorchive) ;
CSSHarkO;
virtualu-CSSHark();
private:
unsigneduintuB.uiPacketCRC;
1onguB. 1Me8sageLength ;
unsigneduintuB.uiHessageCRC;
CStringua.azCaeckMark;
CStringuB.szWi adorn ;
CStringuB.szHark;
intuB.iReviBion;
unsignedulonguB.ulSeedl;
unsignedulonguB.ulSeedO;
intuB.iMeaaageBits ;
BOOLuDecodeSpreadSpectirumHessageCuCHatriXuAtbeOBega^atrix.uCStringuAszHark.uBOOLublavertLogiCu-uFALSEu);
voidusetPoint(uintuX,uintuyu) ;
intuB.iHatrixScale;
CHatriXutheBitVector;
CHatriXuCreateSpreadSpectrumHessage(uCStringu*3zHarku);
// CArrayu<CPoint,uCPoint>um_PointArray;
CObArray n.PointArray;
doubleuB.dStrength ;
protected:
DECLARE.SERIALCuCSSHarku)
};
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Sendifu//u'defined(AFX.SSHARK_H__4E08C420_9168.11D3_ai2F.B925DC7BBF66__INCLUDED.)
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